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LRITI'R OF TRAXSMI'ITAL 



tj. S. Dkpaktmknt of Agriculture, 

IJuuKAU OF Plant 1ni>U8TRv, 

Office of the Ciiikf, 
Washin-gton, D. C, Ajn-U 10, ISll. 
Siii: I have tlie Iiouor to transmit and to r&comiupiid for publi- 
cation as a Farmci-s' liiillotin tlio accompanying manuscript on Hcd 
Clover, prepared by ilr. .!. M. Westgato, Agronomist in CliarRO of 
Clover Investigations, and Sir. F. II llillman. Assistant Botanist, 
Bureau of Plant Industrj', vfith not«B on insact gptj»j<e of red al»vor 
by Mr. F. M. Webster, in charge of Cereal and Ftirii'ge Iiisact Investi- 
gations, Bureau of Entomology. 

The increasing difficulty or obtaining successful stands of clover, 
where in former years it grew readily, constitutes one of the most 
serious agricultural jirobloins of the jjresent generation. The difTcrcnt 
viewpoints of the authors have been combined and it is thought that 
the (lata and conclusions prt*sentod ■\\'ill enable farmers in tjie clover- 
])ro4lucing States to cj)ntinue tlio growUi of this crop wj#ittiore cer- 
tainty of 8ucc««s than is at present the case in many sections. 
ReBpectfuUy, 

W.M A. Taylor, 
Acting CIdef of Bureau. 

Kittx. James Wilson, 

Seisretm'tj of Agricuihire. 
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INTKODTTCTION. 

Red clovor may justly bo styled tho cornor wtoiio of agricultiiro in 
the Xortli Central and "Kastem States. KitlxT nlono or in mixtures 
with grasses for hay or pasture it (generally constitutes from one- 
eighth to oiie-tJiinl of the total area of cultivated land on most suc- 
cessful famts throuj^hout tliis arc«., and is iwi important cro]> ftir 
beyond these boundaries. For centuries it has constituted one of 
the important factors in maintaining a permanent system of agri- 
culture in tho Old World. In this country for a century and a 
hulf it has assumed a more and more important r<do in oonser\'ing 
the natural re.iOurco,s of t^he soil, thereby tending to maintain tho 
prolituble yields of the sta])le agricultural products. 

lied clover is utilized both as a hay and as a pasture crop and often 
as a soiling crop. It is sometimes used as a gr&cn-manuro crop t»o be 

f do wed under if tho ground is poor in humus. Kveu where it is cut 
or ha3^ and otdy tho roots and stnbblc turned under it lu's a marked 
influence in increasing the yields of succeeding crops. It makes an 
ideal hay for cattle and in the clover sections should con.ititulr from 
ono-half to two-thirds of the roughage ration of milk cows. Sheep 
and young stock of all kinds make excellent gains on either the ])asture 
or the hay. In addition to its usefulness as a food for animals it. 
has a most important efTect upon tho land in maintaining tho supply 
of nitrogen in the .soil. By means of the nitrogen-fixing oi^amsm 
on its roots the re<l clover plant is able to gather large quantities of 
nitn)f^en from the nir and leave it in the soil in a form which can 
rt^ixdily bo ntili?ed by {^rowing crops. It not infrc(niontl3' happens 
that the yield of a gram crop can be <loubIe<:l by the growing and 
plowing under of a crop of clover. 

The most serious problem at i>rescnt confronting^ the Amorican 
farmer in many of the clover sections is tho increasmg di/Picidty of 
successfully maintaining stands of clover upon the farm. 

With continuous cro]>ping and the consequent dc]>letion of the 
soil of lumvus an<i plant food the difKfulty of growing red clover is 
greatly increased. This condition must be met and solved, since tho 
lojBi of clover or its equivalent from tho rotatjon leads rapidly to a 
run-down farm and unprofitable crop yields. 

It should be emphasized, however, that tho mere introduction of 
red clover into tho farm rotation is not in itself a sunicient proce<luro 
to maintain indefinitely tho productivity of the farm, ""rho clover 
plant adds only the nitrates to tho soil and removes larf^e quantities 
of potash, phosphorns, and lime from the soil, ospcciall3' when cut 
for hay and. the manuro resulting tlierefrom is not returned to tho 
land. The increased supply of nitrogen may ui fact stimulate tho 
soil to increased yields tcinporarily, only to leavo it after a few 
years in a conditi(m worse than if no clover had been grown. The 
details of the proper handling of fields in this connection will bo giv*n 
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RED CLOVER. 



iu tho succeodiii"; pages. The first part of the discussion will treat 
of r«d clovar w-itKout reference to Uio grass iiiixtiirow wliich are oftae, 
8««H«(I with it. 

HISTORY AND PRESENT DISTRIBUTION OF RED CLOVER. 

lied clover is native to tlio fjrcater part of Kuropo und portions of 
Asia. JfoHt writers hold that it was not cultivated by the ancients 
although Virgil, writing in Italy ahout 2,000 yeiirs ago, ndvoeatod 
the use of cloverliko plants for improving soil and as a valuahle feed 
for milk cows. It is probable, however, that the plants to which lie 
referred did not include tliB red tdovor. It i^ known to have been 
gro\\'n in Spain iiml Italy us a«rly as the fifteenth and sixteenth 
centuries, but <lid ho* rmeii England apparently unt<il 1«33, being 
introduced from Iliaiidinrs (Netli<*rl»nds). The oxnet date of its 



Fio. I Mapof tlMiirnitadf^tfttM.abewlnctbcdlfltrlbutktaln isloof clovrr nnd mixed elovrr and timothy. 

introduetitiu into this country is not known, but in a work on agri- 
cultural plants, written in 1747 by .lured Klint, observ-atioiis concern- 
ing its adaptability to conditions in the New Knglnnil States are 
noted. Since its introtluction into this country, it has spread exten- 
sively nnd is now grown to a considerable extent in practically all 
the sections of the I'nited States where there is sulhcient rainfall. 
In the irrigated sections of the arid ])ortioiis of tlio West, alfalfa i.s 
usually produced insteatl of red clover, on aeeouiit of Its long life 
and the gvimkir mimbtw of eutt+ngs poHsiblo por season; but even in 
the irrigated sactioiis in inotiiitain vnli«ys rod (Jover is an important 
foriigo crop. 

The nccoinnanying map (fig. 1) shows the distribution of all clovers 
anil of mixoa clover nnd timothy in Uio Unit^id States according to 
the census of 1010. Kacli dot indicates 10.000 acres in the rns^on 
where the dot 1« located. Counties liiiviug less than 5,000 acrew are 
not dtitted. 
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DESCKIPTION OF THE SED CIOVEE PLANT. 

Tlie accompnnyinK illiistrntions (fip*. 2 and 3> iiulicat* the gsBiwal 
apiioainnco of tlie rod clover ])lniit. Tlio ]>laiit is piitiiely limliacAoiis 
and !"< coiii]>osocl of nuinwous leufy st«ms arising from a crown, it 
usually lives only two 
years antl for this 
reason is especially 
adapted to short ro- 
tations. Tlio flow- 
ei-s are borne in com- 
paot clustei-s or heads 
at the tips of the 
brandies. Thoro 
may bo a hundred or 
more flowers to a sin- 
gle head. The tlow- 
ers are rose - ])ink, 
somewhat similar in 
shape to jiea flowers 
but much more elou- 
eated and smaller, 
being one-half inch 
in lengttli and one- 
sixteentli inch in 
width. Tlie pods 
bear little resem- 
blance to the jiods of 
most other legume- 
bearing plants; they 
are small, short, and 
break open trans- 
versely in.<!tead of 
longituduiaiiy as <lo 
pea and bean pods. 
(See fig. 4.) Tho 
kidney-aha])etl seetl.s 
are one-twelfth of an 
inch long and vary in 
color from yellow to 
purple. Tlie stems 
comprise about thiee- 
flfths of the total 
weight of the i)lant 
above ground ajid avo. 
usually somewhat 
hairy. Kach leaf is 
divitled into three 
center of each. 




Kio. 2. — Stoma ol rod olovor In mtTorcnt ituigGS of bloom. 



liloiig leaflets, usually with a pale spot in the 
The roots are much blanched but usually de<*p 
feeding and arc ordinarily w»ll sii])])Ii<»(l with the nitrogon-gatlieriug 
tubercles (fig. 3). 
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ADAPTABILITY OF RED CLOVER TO VARIOUS SOILS AND 

CLIMATES. 

Jvofl olovcd* is tlio staple logiiiuinoiis fora^jo crop in tho North 
Cojitra] ttnd Noi-tk»n«torn States. Altlioiigli tho (listribution map 
(fip;. 1) sliows clover to he groATO prineipally in tho States bordering 

thr Great T^akes, a 
iPTejit -le i\ of clover is 
ah^o raised in North 
Dakota, South Dako- 
ta, Montana, Oregon, 
AV'asliijigton, and the 
Sout]nv(«t<'rn States. 
It <joes 3iot give its 
best returns in the 
extreme Soutli nor is 
it always quite able 
to withstand tlio more 
severe winters in 
Xortli I^akota and 
AFiiuiesota. 

In irrigated sec- 
tions clover can be 
grown, but usually it 
can not compete wi(h 
alfalfa, whieji makes 
more cu t tings in a sea- 
sou unil lusts much 
longer fi*om one seedl- 
ing than the red 
clover plant. In 
some irrigated sec- 
tions red clover is 
]u*eferred, as in Jiigh 
mountain valleys 
where the growing 
season is too short 
for tlireo crops of al- 
falfa and especial]}' 
where a leguminous 
liay crop is desirable 
in (connection with 
tho customary grain 
crop. It makes its 
best growtJi on rich, 
fertile, well - draineil 
, . soil containing an 

rw. i r^^^^i. ri— ^ ..ha. abund ant qu ant ity of 

lime and reasonably free from weeds; but it is not so exacting as 
alfalfa in tliese respects. To low, poorly drained soils it is iuit so 
%\-elI adapted as alsiko clover. Alsike will also sucreod on the so- 
called clover-sick lands upon which for one i-aason or another red 
clover can no longer be BuccsssfuUy grown. 
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JtEQUIREMEWTS FOR OBTAIKIIT© A STAITD OF REB CLOVER. 

CHOICE OF SEEX). 

It is important tJiat coiisi<]eral)]e care ho taken in ('lioosing tlie 
seed to be sown. If poor seed be iired tlie ex]"»ecte(l eroj) may Ijo rt 
partial or total failure. Jn addition the loss of the labor involved 
in putting in the crop moy bo a considerable iUmi of expense. It is 
essential to know tlio a i-act eristics of both good uml poor SQod in 
order that an inlelligeiit selection mav bo made. 

Characteristics of good seed. — Goo J red clover seed is plump or well 
filled, bright with a slight luster, the color of indi\'idual seeds ranging 
from violet to light yellow. The individual seeils should bo at least 
of medium size and fairly uniform. The seed should be free from 
adulterants of any kind and also free from seeds of noxious weeds. 
Very new seed is often undesirablo to sow because of the hard seed 
it contains. 

Hard seed. — The so-called hard seed lias a coat in such a condition 
that it absorbs moisture very slowly 
and may not germinate for a ]>criod 
of several weeks or even months. 
In very new seed the proj>ort*chii 
of hard seed may amount to as 
much as 50 or 60 percent. A year 
or two later a much greater pro- 
])ortion of the same seed will ger- 
minate promptly. A germination 
tost readily shows tlio ]>roportion 
of hard seed ]>resent in any given 
stini]dc. 

Advantaeres of home-grown 
seed. — Several udvantuges attend 
the uso of home-grown seed. In 
the first place it is (piitt! ce<rtain to 
produoo a ci'op es[>eeiaHy adaj>ted 
to tlio local climaUc conditions, 
more so than seed brought in from a distance and usually from an 
unknown source, llome-grown seed is not lilu 1;^^ to contain nnpuritiea 
foreign to tho neighborhood and it is usually possible to obtain seed 
from 11 el (Is known to be free from dodder, buekhorn, dock, etc. The 
age of lumic-grownsccd may usually bo do'iuitely detormiued. This is 
usually im])ossiblo with seed purchased in tlio open market. Open- 
market seed may ho exeellent or it may bo very undesirable. IT seed 
is to be jiurchascd from other localities care sliould bo taken that it 
comes from a roglon possessing at least as rigorous a climate, es])c<:ially 
if there is any necessity of seeding a hardy strain of clover. 

Characteristics of poor seed. — Vied clover seed may be poor and 
undesirablo from several points of view. Such seed is constantly 
being sold to farmers and sbouhl be recognized and rejected. It 
may bo jioorly developed, many seeds being shriveled and dull brown 
in color. Such seeds will not prodiieo jilants. Often red clover is 
adulterated by the use of yellow trefoil, dead clover seed, cheap 
importsMi s«cd, or weedy scrcwwjiiigs. Each of these eonstituajits 
reduces the &tft4id ©f b«»itJiy plants and makes the purchaser pay 
^&04«— Bull. 455—11 2 




I'lu. -I- — StaROS In the devulopiiiciit. of red clovor 
sncd: o imd c, J- lower In i>rlnio and rlpo; 6 and tf , 
linnmture and mature smd^ \-osaal; e, maturo 
aRod. 
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forwliat lioiloos not ^cl, trnns]>orta(ion inchidoil. Hois also likely 
to an undosirod ciop of woods, somo of wliicli iniiy boconie a 
dooiilod nicMiico to his looiUity. 

Cleaning red clover seed.— Somo of tlio weod soods a|)|)oarin<j in 
rod oloyor seed cnn bo removod by thofiirmor by tlio uso of a wire- 
clotli siovo containinjj 20 nioshos to tlio linear incli. Most of the 
clovor seeds of niodiiim size nio hold buck by such a sieve and pnic- 
tically all the suiallor wood saods pass through. The true clover 
dodder which is u very noxious pest in clovor fields is quite ofroctively 

removed in this way. Most 
of the seeds of the iielil dodder 
are also removed.' Seed of 
hnckhoni, wild carrot, wihl 
ohieory, thistles, and othei-s of 
similar size (fig. 5) are mostly 
held hack by the sieve. The 
small-fjraincd clovor seed im- 
|)orte(l from Kurope larf;ely 
passes through sueli a sieve. 
A method of sejiaruting buck- 
liorii seed from clover has been 
tloyiscd and i>ul)lisliod by the 
LTnited States Do]>artinent of 
Agriculture.' In brief this 
method consists of mixing 
with the seed containing the 
buckhorn thoroughly wetted 
sawdust. The buckhorn seed 
becomes sticky on being wet 
iiiid readily attaches itself to 
the sawd ust. The entire mass 
is then immediately screened 
when the larger particles of 
sawdust with the buckhorn 
attached are readily separated 
from the clovor seed. This 
workslionld bo done immedi- 
ately before sowing tlio clovor 
seetl which with the small 
jiartidcs of sawdust that pass 
the screen need to bo tlricd 
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"'*W*ig«' . ... . 

Pt^i^p«i*v>rrMlAtnTwi<HtiM.jiiwiHM. oiily suflicieiitly to enable tlio 

seeding to take ]>laeo I'oadiiy. 
T1|j* 1* (ta piToctivo nieun.s of rciuovinfj: pnictieally all viable buckhorn 
MfHli timl in easily acconii>lislied by the farmer who hunilles a coni- 
j>iirntively small quantity of seed whieh is not jiecessunly hulked 
imniodiately after the aomewhat dainp seed has been acreenod out. 

The purchase of red clover seed.- — Tlio quality of tho seed aa previ- 
ously discussed should receive more attention than has usually been 
given it. If home-j^rown t«'ed i>roducetl under known eonditiona-is 
iu>t available, 8ain]>les should ho ]u*oein"cd from reliable dealers. 

» 8e« Farmprs' lluncitln 300, entiUeil " Dodilor In Itfdatlon to Farm Seeds." by F. n. UlUman. 
> ^tMw, I'l. U. An linprovod Method of Ucparuttne Uuckhom Ironi Ited Clovor and Alfalfa Soeda. 
Circular 2, Bureau ol I'luut Industry. 
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Tli«3C should be examined for adulterants, weed seeds, and slnivolcd 
seeds. They should also be tested for germination before purehas- 
ing. Cheap, ])Oor naad is oftiliai mixuci with good sc«! and soltl -at the 
price of good seed. 

Making the seed test.'— In the absence of more aeeurate methods 
an estimate should be matio of the ]>ro])ortion of true rod clover seed 
and of weed seeds and other imi)urit;es. From tlie i-ed clover seed 
separated from all inipmitics « counted numbur, (m 100, should 
taken just as (hoy irome. Tbesg sa»ds should bo jihiced betwcoii 
layers of nioi: tened f loth or pnjxjr or mereh' covered m a bed of sand 




Fm. 6. — Rc«Bejna(te seed tcst«r or gefininator. 



or light soil. The germinating i,-»o«jitacle (fitr G) shouhl bo held at a 
temperature of a living room, varj»mg betwe< n 05° and 85° F. IJo- 
tween the third and sixth days the sprouting ability of the seeds 
should be shown. Seeds which at the close of a week arc still hard, 
not yielding to the pressure of a knife blade, are "hard" seeds and 
arc to be considered little better than dead seeds for somng. It 
should be borne in mind that the sowing value of the seed is repre- 
sented by the amount of true clover which will germinate with 
roasonable promptness. Thus, if foiu-fifths of a sample is pure 
clover and but three-fourths of this clover will sprout, then only 
three-fifths or GO per cent of the oiiginal seed as 

Moffsif d will grow. The examination of the seed 
is faeilitatcti by the use of a magnifier; the kind 
shown in figure 7 is easily obtamable for about 
50 cents. Some of the more important weed 
seeds are shown in figure 5. 
SOIIiS ADAPTED TO KED CLOVER. 

"^'"tol'SarniKtaBKeS."'" " general nde throughout the clover belt any 

soil that will grow com successfully will produce 
satisfactory crojts of ivd clover. A deep soil is desirable for red 
clover in order that it may utilize fully its extensive root system, 
which may extend tlown as far as 5 or G feet. Red elovor is a legume 
that ^vill grow in soil relatively low in nitrogen so long as there is a 
Bullieient supply of this element to start the plants, until they 
have oppoi-tunity to tlevelop tubercles on the i-oots. Absence of 
sulRcicnt humus, howevftt, makes it very ditlicult if not impossible 
to secure a profitable stand of elovor. Red clover will not succeed 
if the ground is poorly drained or if the land is in any way boggy. 
On sutdx soils it is better to seed alsiko instead of red clover. One 
effect of poor surface drainage, especially on uplands, is to induce 



"For detailed dlrecttons for making seed test«, see Farmers' Bulletin 4#8, antlUed "Testing Farm 
Seeds In the Uonio and In the Rural fltliool," by F. If. Alllmaa. . 



12 



BED CIJ3VEB. 



heaving dimng tho winter and early spring. The siirfaro drainage 
of tlio liokl may often bo faoilitatoil by backfunowing, leaving the 
deail furrows at intervals of 1 roti oi- loss. Those furrows furnish 
means tor the storm watei-s to run ofl' quickly in tho event of heavy 
rains. The limestone areas of the eoimtry ai-o \isually very well 
adapted to the )u-oduetion of red elover. Where the soil is decidedly 
deficient in lime, as in many eastern States and in some portions of 
»»stem (%to, m»itli«j-n Jjidiaua, and Illinois, Uiis niinaral must usually 
b« suppI}»p}-(i*6MieiiUty. 

PRBPARATIC»T OF THB SSXD BKD. 

Clover is usually seeded in the spring on winter grain. In audi 
cases no s])eeial preparation of the seed bed is necessary, as the frost 
has usually cracked the ground sufliciently to render natural covering 
a reasonable certainty. If seeded with a spriiig-so^vn nureo crop the 
pre])aration accorded tho land for tho grain crop is usually sufficiently 
thorough for successful results with red clover; but it is necessary to 
have tho seed bed fine and reasonably firm if promj^t germination and 
proper establishmeut of tho young plants is to bo aeeompllshed. 

When elover is seetled alone — a very desirable practice on poor, 
rim-down farms — a firm, fine, well-settled seed bed is highly desii-able. 
For this reason the elover slioidd not bo seeded ou freshly plowed land 
which has been given no opportimity to settle. Several workings 
with -soil packers or harrows are usually necessary unless a heavy rain 
intei-venes to settle tho ground to the proper eonditjon. If tJie gi omul 
has been pi'cviously planted to an intertjUed crop, such as com, 
plowing is not always necessary, as a good disking will generally put 
tlio ground in proper condition for red elover. It shouhl bo remem- 
bered that retl clover, especially in its early stages of development, 
is not drought resistant; in seasons of drought, or on land whi<ih 
drought affects badly, special care shoidd bo taken looking to ilie eon- 
sei-vation of tho moisture in tho soil. 

PERTILIZEBS FOR RED CLOVER. 

lender ordinary conditions the re<l clover crop is able to succeed by 
utilizing whatever fertilizer has been used in eonueetion with the 
crops immediately preceding or with wdueh the clover is sown; but 
on soils which are somewhat low in fertility profitable returns are 
made more certain by top-dressing with manure prcviou.. to the time 
of seoiling. (Fig. 8.) Tho soil may lack a sullii-ient quantity ofonoor 
moii> of the principal fertilizer elements essential to the produi tion of 
red clover. This deficiency may bo supplied in tho form of com- 
mercial fertilizer if manure is not available in sufficient quantities, 
(-lover soils in tho clover belt generally appe-nr to bo somewhat deficient 
in phosplioms but usually have wiougli potash and nitrogen. 

When barnyard manure is used as a top-ch-essing, from G to 10 tons 
])er aero should be scattered, prefei-ahly with a inanui-o sprcadei-, as 
this insures a fine and even distribution. Tho manure may often bo 
applied advantageously to the pifcedin^ crop, especially if it bo a 
eioj) like aom, tho cultivation of which kills the weeds. A siifTKaent 
iKwnluo will usually bo l««ft to produce a satisfactory growth of the 
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young clover ])lants. Wood aslios when avuilablo may also bo 
applifd. 

Tlie list* of sucli soil ainondinciits as linio and fjypsiim V(U*y often 
gives laiffo i-etunis for tho comparatively omall outlay for thoir appli- 
cation. Such inat<Hial« usually act not so much in su])pIyjnK 
food to the i)laut as tliey do in neutralizing any neiditv widen may 
1)0 in the soil or in liberating other plant foods, tfuia enabling 
the clover jjlants to nuike a lietter growth. During leeent years the 
use of lime and jiotash has largely suj)i)huiti'il tho use of gy])suui for 
clovar exce])t in Oitigon and Wimhingtson. (I'^ig. 0.) Wh®n limo is 
useil 000 to 2,000 jionnds n»r acre of quicklime aj>plicd as a to])- 
di-essing and thoroughly worked into the soil mny be used, i>r 1 to 2 tons 
of groimd, unbiuned limestone. If availal>lo the latter form is recom- 
mended luiless caniago charges make it considerably more expensive. 




Fm. s Red ctovor field, shuwinft the ctTect ol topKlretnine with tnanuni. The araa in tho lintn«4iHite 

forepround received no manure; tho area Immediately behind received a light appticstion, resulting in 
a very vigorous stand ol clover. 



When gjTDSnni is applied it is seattereil at the rate of 40 to 200 pounds 
per acre. On poor, sandy soils an application of 200 poujuls of bone 
meal or 2 50 pounds of acid phosphate (containing 12 to 14 per cent 
of available plio.'phoiie acid) and 50 to 100 pounils of muiiato of 
potash nsnally makes a very satisfactory top-dressing; for »1I kinds of 
clover. On most clay-loam soils the. bone meal or «eicl' • j>hospliato 
alone is ordinarily su/ficient without the potash. 

SEEDING KED OLOVBH.. 

IJeil clover often fails to catch because it is not plaiiteil sufTiciently 
dcej) to iiiiiuro jiropor moisture conditions for the young seedlings. 
Ill light or Hamly soils the seeil should bo coveretl li to 2 inches deep, 
while in clay soils the covering should bo about 1 inch. For prompt 
germination it is advisable on reuaonably loose lauds, especially 
sandy lanils, to roll the grouiiil after seeding. If a smooth roller la 
used, it should bo followed by a light harrow to roughen tho surface 

455 
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and thus provont rapid evaporation of the soil inoisturo. Shallow 
Kcodinf; is especially disastrous in case of instrSimmt rainfaU. Red 
clover may bo seeded about six weeks before frost in the autumn or 
in the early sjiring while the ground is still freezing and tliawing 
daily. It may also be seeded in the late spring after the gnnuid has 
become warm. The hito summer or early fall seeding is reroin- 
niendod in seasons where there is ani]ilo in»>istur« or where .spring 
snadhigs for any particidar reason do not su(»oo»d. 

It is a jirael!ioe with manv to seed elovev as early as February, 
wliil* others mav wait until Aj)ril with apparently equal sneeess! 
Still others sow half the seed early and half late since a very light 
seeding will suflico if the conditions are exactly right. Jt may bo 




M \ l^ff 4ivjwlng the markGd odect of land planter on tho growth of t^d ck^ Tho dark atroaka 
at tho rfKht and at the k*ft show tho heavy growth wheni' ploater wax applied; thti light atreak In the 
center rhow( thr , nty growth whore no plaster wos applied. 



seetled on a late snow with good chances of success. One advantage 
of early Rpriiig seeding ip that it may bo done when other farm work 
is not pressing ami very little labor is neces.sary in connection with 
tho seedin;; operation. In tho event of failure, the farmer loses 
but very little besitles the s«ed tised. If the soil is plentifully siip- 
l>lied with humus and if moisture and other ct)nditit»ns are favorable, 
a fairly good eateh of elover may be expected, but at best there is 
considerable uncertainty, and in the older and more run-down soils 
this uncertainty is betroming greater and greater each year. A failure 
of Mie m^od to catch is a serious matter, as the elimination of clover 
from the rotation is rapidly followed by decreased yields of the 
standard grain eroj)s. It must bo admitted that tli« mere seeding of 
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tho rptl clover on wheat without any otli«r attwition is not giving tlio 
red clover the best possible chance of suowi^ii^. 

Other methods ol obtaining a catch of r«M! clov^*, much more cer- 
tain than tho usual one just outlined, call lor lui ineroased amount of 
Ubor in jjreparin" tlie seed bed, and under some conditions for Uio 
entiro use of tlie land for tho better iiurt of the season. The early- 
spring seedings aro the rule where red c1ov<m* grows readilv- Under 
siioli conditions it ia seeded in winter grain upon the lan'd when in 
"honeycombed" or tessellated eonilitiou; that is, filled with small 
frost cracks, in which the seeds find lodgment (fig. 10). In many 
localities where diflicnlty is experienced in obtaining satisfactory 
stands of clover by seeduig in the usual way on wheat in the early 
spring, it has bean found advisable to harrow tlie wheat when tho 
clover is seeded. The more certain method a])j>eftrs to be to harrow 




Fia. !0 Clew view of sou honeycombfid by fto*t ftnd Ui projier conditten for seeding clover. Tho 

numarom irrM;ulsritio« become levetod when th« ground lhaws, roaulting In a nnttiml covering ot 
tile clover so«dby the Boil. 



the wheat immediately in advanoe of tlie seading and then reharrow 
to cover tho elover seed. This insures a deep covoring of the clover 
and a better establishment of the iihuita. This harrowing will prove 
especially advantageous in tho event of any lack of rainfall which 
may occur during tho season. Tho harrowing does not appear to 
injure tho wheat. If timothy has bean seeded in the wheat tho fall 
before, some of the young seedlings will be destroyed, but enough 
will survive tho two harrowings to give a satisfactory stand. Being 
of greater importance than the timothy, th« elovw sliould have first 
consideration. When tho clover is to bo put in with a harrow, it is 
important to wait until tho field is in a good condition to harrow. 
TIio seeding sliould be dono at the earliest possible moment that the 
soil conditions are right, but this may call for a delay in seeding until 
as late as tho first of May. It is not well to pu t otT tho seeding until 
the wheat gets so high as to interfere witii the harrowing operations. 

4QS 
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Tli« Jiarrow sJiouJd ]>« sot to cover tlic seed to n depth ot about 1 inch. 
The greatest objection to this method is that the work must be done 
wlxen the preparation of tlvo pround for other cro])S is auider way. 
Owin^ tu the fact tliat the clover is of sucli ^reat value as a soil 
improver, to)«*l»-«IE wth itsimportan#» a« Imy, jthia iuo*iis Of obtaining 
a frood stand of elov^H* can not be urged too st-roiigly in s(^etious 
whero the umal method of seeding fails. If an early needing on snow 
or frozen 'jround fails, a later seeding pan be maile and harroweil in. 
A successful 'itand of clover is im])ortant, even at the expense of one 
or two I'eseedings. 1 f not seeih'd on winter grains by one-or the other 
of the niethods already noted, it is usnallv sown witli a spring-seeded 
grain crop, both the tdover sead and gram b^ng put in at tJie same 
tune, llowever, the grain is u«uaMy piaMtecl »t a somowhat greatw 
depth than the clover. 

Ked clover may bo seeiled either broad<!ast or with oixo of the 
various makes of seeders or with a rogular grain drill with a saudar 
attat'hnieiit. Some caro and exptvri&nce ai'o necessary in settling 
broadcast by lutxitl in orde4' to get an avan staixd with the small 
quaxitity of seetl usuallj^ used. An advantage which the clovM- 
Bcedex's t>ITer is that no s]>ecial ex]>eviencc is necessarv* in evenly sceil- 
ijig tlio (k'sired quantity per acre. One successful tvjxo of seeder 
consists of a seeding attachment in front of a 1-fxoiso weeilei', 
whicOx covers the seetl to the pro]ier depth in reasonably firm soils. 
WJien seede<l with grain, better results are usually obtained by cro.ss 
seetliixg the clover, as in this way the ground not iitilizetl by the grain 
is available to the clover plants. Otherwise tlie two liave to etiugglc 
for su])ienxacy iix the sanxe row, often to the injury of each. In 
northerix Iixthana axul a few^ other places i* is comiixg to bo a more or 
less conxxnon ]>ractice to xiso a disk drill in sowing red clover in wdieat, 
but soxtxo xiso a shoe dx'xU. Iix ixsxng a (h'ill for tins purpo.se the seeding 
attu<*hmeixt should be placed in front of or just back of the drill. 
VV'xtJx slxoe drills the clover seed is allowed to droj) througlx the graiix 
txibes. This is a very effective method of getting a gooil stand of 
clover. The wheat rows should run ixortli aixd south in oriler to give 
the clovej the greatest quantity of sunlight. Iix seeding clover, 8 to 
10 pound® aro usually sufKcient. Tl lis weight o( seed is often mixed 
witJa 10 to 12 pounds of timothy. 

XTSE OF NUBSE CHOPS WITH BED CLOVER. 

Where no difficultj- is experieneed iix growing red clover, it is the 
cixstoixxarj' jiractice to seed with some nurse crop. In sections grow- 
ing winter wheat it is usually seeded on the \vlioat in early S])ring, 
wlxen tlie alternate freeziixg and thawing of the lioneycombeil grouixil 
covex'a the seeds sufficiently to render a good stantf reasoixably cer- 
tain. In sectiims wheic the seeiling of spring-sown grain is the rule 
it is the genersd practice to seed tlie clover eitliar with or immedi- 
ately after the grain. In light sandy soils the two may be drilled 
Into the grain furrows, as ixniler such coixditions the deep covering 
of red clover is an advantage, Oix other soils it is necessary to 
cover the clover to a less depth than the grain, and this may he 
brought about by seeding the clover in fiont of the drill shoes or by 
soMling it after the drill anil harrowing it in. When soedod in the 
Biiring on fall-sown grain, whaat is the usual nurse cro]), bixt rye is 



BED cr-OVER. 



17 



more favorable to tlip gi owtli of clover, because it produces less shade 
tJian wlieat. If the rye is used in S])ring for pasturing the trampling 
incident to the pasturing will ttmmt in coveruig the elov«r s^d. 

Of the various nurse ero])*, oats m-o. perhaps niost unfavorable to 
the growth of the eloviir ou account of the dense shade produced; 
but the value of the oat crop itself inakdw it Often to be preferred to 
such crops as barley, 
which is less injurious 
to tJie clover betiause 
it nlakes lees shade. 
Tlie advantages of a 
nui-so erop are <1 ) that 
a grain crop is pro- 
duced, avoiding the 
loss of the use of the 
land for one season, 
and (2) that the stub- 
ble of the grain serves 
as a winter protection 
to assist in eatehing 
and holding the snow 
whichotherwise might 
drift from tho field 
and i-endor tlie ^l«vw 
plants moro liable to 
bo wintei'killed. In 
sections where there 
is frequently a lack of 
timely rains a nurse 
crop greatly decreases 
the ehanees for a suc- 
cessful stand of elove<r. 

Another method 
distinct from that of 
seeding in thr ])ring 
with spring-sown 
grain or on a stand of 
fall-seeded grain is 
that of seeding in corn 
at tho last cultivation, 
and this method is 
coniingmore and more 
into use. (Fig. 11.) 
This method gives fair 
results imless there is 
lack of rainfall during 

the lato summer and early fall; but it does not appear to give 
satisfactory results on clay upland.s. iMorth of central Ohio and 
Indiana tliia method may result in tlie winterkilling of such of 
the young plants as arc unable to make moro than a 6-inch 
growth before cold weatlier. If moisture conditions aro favorable 
there is usually sufficient sunlight for tlio development of the young 
925S4''— Bu». 4^—11 S 
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clover plants, and a good crop of hav is jTOswihle the next season 
wit-hout the loss of the tiso of the land for a season. This method 
ie iKimmonly practiced tlironglioiit the New Kngland States and has 
heen recommended in sections where clover does not do well when 
B»eded in the spring with a nurse crop. 

Sue.eeRsfuI stands have also hccn produced hy seeding witli rape in 
late summer. When the rape is fairly well grown it is grazed down 
wiUiout much injury to the clover. SrediuJ with turMips stl^mr (kmIv 
potatoes is sometimes practiced in the enstern Static. Some farmers 
jjractico the method of ]5lowing down some red clover that Itas 
matured seed when turning under the sod. When the land is 
replowed this seed usually germinates sufficiently well to ])roduce a 
fauly satisfactory stand. F'or this purpose lat* fall or pfirly S])riug 
]ilowing is host. 

SEEDIXO WITHOTJT A NTJKSE CROP. 

Where none of the methods alroatly discussed pi-ove successful it 
is neoofleary to seed the clover alone and give the crop th» entire use 
of the ground. By seeding clover in the spring without a nurse 
crop, a good crop of hay may ho obtained the first season, the stand 
is more certain, and the plants are not injured by the lodging or 
shading of the grain. If weeds prove troublesome, they may be 
(Uippail back with the mower. Should there be any tendency to 
drought duiing tho summer, tho water sujiply available for tlio clover 
jilante is much greater when seeded alone tlian when seeded with a 
nurse crop. The land should bo thorou^Iily prepared and well 
settled and tlie seed sown and covered to depths ranging fi'om one- 
half inch in hea^'y soils to 2 inches in very liglxt sandy soils. In tho 
northern States seeding alone any time from earlv spring until ihc 
middle of August may be successfully practicetf. lOxcept in the 
«Lxtr€»nic north, seeding as lat* as August 15 allows the plants time 
to make a fair growth before ^\dnte^, and ■•rood j-ields of hay can he 
expected the following season. Hy followii'-f such a crop as early 
potatoes or grain, this method entail n ^ 'r of the use of tho laud. 
The extra labor inci<lent to the preparation of tho lan<l for the crop 
is tho jirincipal drawback to this method, which is usually much 
rnor» certain in its residts t4iAU seeding with a nurse crop. 

INOCULATION OF BED CLOVEB. 

In order to make its best growth,- the red clover plant must be 
supplied with nitrogen-gatliering bacteiia on its roots. The tubercles 
containing these bacteria are shown in figure 3. Fortunately, this 
tM'on has been grown 'so long in this country' that most soils appear 
to bo fairly wril supplisd with these germs, and usually no artificial 
application of them is necessaiy. When tho clover is being tried as 
a new crop in a section it often does not become well inoculated 
until it has been grown foi* two or three seasons on the ame piece 
of lantl, after which natural inoculation takes place and good crops 
are grown without further dilliculty. By scattering the clover straw 
und chaff (remaining after hulling the seed) on the land to 1)0 seeded 
to clover, it has been obser\'ed that beneficial results follow, more in 
fact tliaa would naturally be exi)ected merely from the manurial 
clfeci of the clover stems so applied. It is probable that a portion 
400 
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of tlie observed increase in the vigor of the clover plants is due to 
the bacteiia wliieh may bo applied with the leaves and chafr. When 
seeding clover upon lawd for the lii-st time, it is well to j>rovide for 
artificial inocnbition, but ftft»r clover is established on a farm this 
piocedure is usually unnecessary. This nrtilicial inocnlation may be 
accomplished either by scattering soil from some old, healthy, woed- 
freo clover field or by tbo use of pure cidtuivs.^ 

The soil-transfer method of inoculation.— Inoculation by the soil- 
transfer incthotl is generally more certain in its residts than tli© 
piirtvcidtnro method, but where the soil is brought in from somd 
outside locality not knowii to bo frao froili noxious weeds, in.seet 
enemies, and plant diseases, tboro is danger of introducing such pests. 

The .soil-transfer method consists in scatteiing over the now ground, 
at the rate of 200 to 300 poiimls to the ncrc, soil from a healthy 
clover field where the phints show an dlnmdancc of the tubercles on 
tlieir roots. It is suggested that the seed be mixed with a snnill 
portion of this soil ami the ivmainder diilled ttr scatteiied broadcast 
and immediately harro\Ycd in. This should be done preferably on a 
cloudy day or toward evening, as the sun's ravs are very injin-ious 
to the germs; but if the person who scattcm the soil walks directly 
in front of the harrow tbo sun has practically no opportunity to barm 
the germs. To facilitate even scnUeiing, the soil may be mixed with 
two or three times its own weight with ordinary soil oljtained close 



The pnro-culture method of inoculation. — ^^Phc results with puro 
cultures are less certain than where the soil-tran.s-fcr method is 
employed, but the pure-culture method has the advantages of greater 
ease of transportation and freedom from danger of introducing 
hiinnfid jjests upon the farm. The method of iiiocvdation by piu'C 
cultures may be earned out in cither of two ways: (1) A bottle of 
piu'c culture of tho pi-opcr kind of bactena is opened and the culture 
mixed with a convMii^nt ouantdty of water; this diluted eidture is 
now thoroughly mixed witn a considerable qinintity of soil, prefer- 
ably from the field where the legume is to be ^ovn* the treated soil 
i.4 then tli. tiibuted in the same manner as when n.oculation is made 
by tho use of soil from an old field. (2) A pure cultun* of the proper 
kmd of bacteria is prepared according to the directions accompanying 
the bottle, and is then ajiplied to the seed in such a way that all of 
the seed may be moistened, though not soaked. The seed should bo 
planted as soon as practicable after this treatment — that is, as soon 
as it is sufheiently dry for convenient handling. Drjang may bo 
facilitated by adflmg dry, sifted earth, preferablv from tho field in 
which the leguminous crop is to bo growTi. The nodule bacteria 
very often die within a week after the seed is inoculated and dried; 
it is tJieroforo highly daeirable that th* in#e«J«ttion bo made the same 
day the s«Mikd is sown. Tnocidatcd seetl sh*)iikl nevo*- be dned in the 
sun, as direct sunlight is quickly fatal to tho bacteria. 



When se#d«d with n grain nurse crop no spectwj! t«^itment is givan 
the clover the ^rst swison. It develops in the i^ilyfelo after the grain 
has been cut and occasionally may afford some pasture the sanio 
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fall. If tlio lato siiininpr ho especially favorable siillieient eiowth 
may he made foi- a ciitting of hay, and in some ca.ios a crop of seed 
has heeu .seciircd. The stand, however, is apt to he injured hy the 
cutting, an<l it i.s usually best to clip back the fjtDwth to check the 
development of the plants. When se<'ded in the fall in eorn or with 
rape one or two ero]>s may he ex])ccted the next season in addition 
to eonsiderablo pasture. A top-tlressinK of barnyard n^arnire acts 
veiy favorably on red clover at any time. A lif^lit tojj-dressinp; of 
^0^snm juay also ho of advunta{^e if the clover aj>p<'ai*s to lack vi^or. 
Ihis can be a]>plicd on tho young jilants when about 6 inches high, 
and oven in early spring the following ym^r (fig. 8). It is not advis- 
able to pasture sprmg see<lings th« saino season with shccji or hogs, 
as t.hoy are likely to jiijuro the young pWjts. P«i*turing with cattle 
is lam injurious. 

TREATMENT THE SECOND SEASON. 

Common red clover usually lives hut two years. The second season 
the first crop is usually eut for hay and the second crop for sefxl. Tho 
aftermath or rowen is then pasturcfl or ])loHed under. In sections 
where the season is not long enougli to permit the clover to s<^t seed 
after a full hay crop has been harvested it is nece.ssaiy if seed is 
ilcsired either to pasture back tho fii"ftt crop of clover or to eut it <'arly 
when just coming into bloom, rather than to wait until it is in full 
bloom, as is usually recommended. When mixed with timothy the 
stan<l is often allowed to remain three or four yeai-s with the < lover 
gradually (Increasing. If it is doeii-ed to retain a stand of clover for 
more than tw-o years seed must be allowed to matm'e <luring the late 
summer tho second season. This may reseed the area naturally, but 
it is well to give the groimd a good harrowin/ t » trover the seed and 
properly scatter it. A top-dressing wuth clover straw or with manure 
made from clover iiay will also tend to thicken up the stand by i-eason 
of the seeds which are present therein. Although no definite exper- 
imental evidence is at hand it is probable that by leaving occasional 
lUKMit strips of red clover across the field when cutting the seed crojj 
this will fin'iiish sufiirient seed to i-oseed tho grountl when harrowed 
ftci-oss tho narrow imcut strips. 

NEED OP EXPEKIMENTS WITH RED CZ,OVBR. 

Ked clover is a well-known crop in most sections of the United 
States, but (here is yet much (hat might be learned by tho indivi<lual 
farmer in ii(>gard to tlie special requirements of tho clover crop upon 
the particular fields and soils in question. By <levoting a small ])or- 
tion of the field to experimental uses, tho relative merits of a number 
of different ]>ractices can he readily determine<l. Should any nf these 
methods provo superior to the oril fnary treatment given tho remainder 
of tho field it can be used for increased areas during succeeding 
seasons. 

Among the j)oints that <;an bt» readily determined by experimenting 
on narrow strips across one end of the field are: (1) Time of seeding; 
(2) rato of seeding; (3) use of a nurse crop as compared with no nurse 
crop; (4) harlay oompared with oats as a nurse cro]); and (5) the 
relative merite of different varietiea of clover, difl'orent fortilissers, 
4W 
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and difTerent amounts of lime. T^ater, strips may ho cut at dif- 
ferent times to determine tlie effect on seed ]>rodu*;tioji mid yitJd 
of hay. 

In all svich experimental stri])3 it is important to provide a cheek 
strip to be given only the usual tit'iitment, to serve as n dehnite hasis 
of comparison in determining the relative value of the different sipecial 
treatments. TJie accompanying d iiigrams iUustrate this metJiod, 
wliieh ifi r»adily sditpttMl to Ui# dtltiiWiuiiiMtion of the vaiu© of aiJy 
sy^t«*n of prftcfeicQ as crtiuprn'ttd \vi4li Uim oi'diiian-y miethod. 

Suggi^sd oulliiim /or (krpenuMfVits lo dMemmie Ih*? nei>d nf t»lovcr /or lime, manure, potash, 
mid phaaphoric acid. 



['oliksli aiiii |)liusphurli' uclil. 



fotash only. 



I'hopphoric acid only. 



NeithiT potoKh imr phosphoric acid. 



The outline slioivn in the second diagram will be found useful in 
sections where it is thought thiit somr conuuercial fertilizer is essen- 
tial. By apj)]ying Jime. to a narrow frtri]> runiung across tJie strips 
shown in tlie diagram the exact value of lime in connection with 
the differejlt fartilizwa can be definitely determinad. 

These outliuws are giveai ]>rimarily to ilhistriile t-he ])rinei])lo of 
definite experim*in.fc«tion aiul tJie method can ho ustid to <lotermiue 
wJueJi is the best of any s(M'i«s of practicos for a i>artieui»r m^t of 
conditions. 

HA»BLIJr& THK RED CLOVER CROP. 

E.EX> CLOVER HAY. 

Time of cutting" red clover hay. --In order to obtain the best liay, the 
clover crop should bo cut, as a genera! rule, when just past fuJl Ijloom. 
At this stage a maximum of |>roteiii and dry matter is present, tlie 
leaves are still intact, and the stems green. After tJus stage tho 
leaves begin to faH and the protein content is in other ways reduced. 
It frequently ]ia]>peiis,- Jiowever, tJiat duo consideration for tho suc- 
cess of tJic second cro]>, wJiieli is usually al!owe<l to staiul for seed, 
makes it necessary to cut tho Vivst crop somewJiat earlier tlian at tJio 
best Jiaying stage in order to avoid inimy from certain insect enemies. 
Th« disadvantages of cutting Juiy before it is in fuH bloom are due to 
the fact that tlie young growtli is then *]uite sa]>]>y and considerably 
more <lifricult to cure into a good quality of hay. 

Methods of harvesting red clover hay.- — ^Tho methods of harvesting 
red clover hay vary somewhat in different sections of tho country, 
lu general it is desirable to so JiandJo tJie liay tJiat it will reach the 
barn op stack witli tlie least possible exposure to tho weather and tho 
minimum \om of leaves. Clover should not be allowed to become too 
dry ill either the swath or th« windrow, «hl»e th© leaves will crumble, 
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i-esuUing at best in a voi-y dusty Iiay, to any nothing of tlie actual loss 
of much of tlio luitritivo value. If tlio hay can bo oockotl before tlie 
leaves are entirely dry; the movement of the water from tlie stems 
throiiKli the leaves will continue. Wlien the leaves become well 
wilted in the swath it should be raked into windrows unil then buncliecl 
into cock-s when the hay is about hulf dry. lOach cock should contain 
only enougli hay so that two men can "place the entire cock on tlie 
wagon at once, as in this way the loss of leaves tine to Iiandling is 
reduced to a minimum. Wliere a jirime or choice ([nality of hay is 
desired and the rains are fre<|nent hay caps for the cocks and canvas 
covera for any outi5id»i stacks are valuable <l»vie»s. ThoBO hay c«|)s 
can bo made from a 40-inch square of ciinvas or ducking and may tie 
held in place bv small weights attached to each corner. Cement 
weights about the size of a bar.ehall wliich may l)o attaelied to the 
hay cap by means of a hook and eye are satisfactory. Any excess of 



stances tfie farm produces onty («ionjtli hay to itiftinf am the fivti stock 
whi<'h the pla<*c supports. 

One successful method of curing luiy in use by a Ti'nnessce furnicr 
is to cut when half the blo.ssouis are dea<l. Tho m<iwer is run the 
entire day; tin' next morning, after the dew is otF, the hay is raked 
into windrows, put into mediiun-sized cocks, and allowed to remain 
for *J4 to Iiours. The hay is forked over once to jirevent heating 
and is th«n put in the bam. In tlirefttening weather the hay is 
put into the barn at the entl of 24 hours, but it is jircferablo to leave 
it in the field for a somewhat long(!r time. 

Another metlnxl whicli lias been locally successful under favorable 
(•onditioiis is to mow as soon as the dew is off, en<leavoring by II 
o'oloek feo Imve etioiigli cut to last the haulers from 1 to 5 o'clock in the 
aftf»rnoon. The newly eut clover is shaken up with a tedder Iicfore 
noon; iit I o'clock it is raked into win<lrows, imme<liately bunc'Iu'd 
with the rake, and lianled into the bam. 15y this method the hay 
remains warm and free from outside moisture. The Iiay must Uv. put 
ill before 5 o'l-lock or the falling dew will deposit suflicicnt moisture 
t<i cause molding in the barn. llanclled in this way clover loses none 
of its leaves; but it is neces.sary to use extreme care in not having any 
outside moisture on the hay, or heating in tlie mow is aiit to take place. 
For this method to be a .success excellent haying wentfier is necessary, 
it frofpiently happens that repeated rains mivKo a prime quolity of 
hay out of tin; qliestion where the bay is to b<; curc<l in the liehl. In 
extreme ca.ses the silo is to bo recommended as a means of making the 
t)V»rt utilizaWion of the rain-tJireatenwI hay eioj>. 

Importanee of the leaves for hay. — A considerable percentage of 
red clover leaves is apt to be lost during the haying process, owing to 
their tendency to crainble if dried rntlier than cured. The leaves are 
much richer in protein than the stems; while they constitute on an 
avemge only about 40 per cent of the total weight <if the plant, 
they contain nearly two-thirds of the protein of the winkle plant. 
Owing to improper methods of harvesting and to untimely rains one- 
half of the leaves may be lost, thus resulting in a marked ticteriorntion 
in the feeding value of the hay. Table I indicates the results of the 
analyses of hay Prom a sinjfle plant of red clover ent when' one-fourth 
the blooms turned brown «»d ««»*<S nimJer cover. 
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Tablk I. — Jtegults o/ (maiiHiea ^ €^ the <Uff rrent parti of the red clover plant. 





CoQstituttuts. 


Hoatls. 


Steins. 


leaves. 




Protein 

Nitrugen-freo wtritft.. 


- ...lo .. 

- ..ilj .. 


IS. 25 
9.91) 
7.20 
2.R(i 
10.29 
51.41 


«. 0<> 
8.02 
6.(17 
1.25 
34.94 
42. OB 


24. (13 

8^39 
5.00 
13. ST) 
39.92 


11. IG 

k!02 
• 2. IS 
13.08 
56. US 




' Anulysea niiiiln by tho Uiireau o 


t 'hem is try. 







Stacking red clover hay. - The samo •jonpriil rules used for stacking 
other Imys apply to the stackiiif; of red clover hay; Imt it must he 
lomeinbered that red clover sheds water much less readily than the 
grasses and for thi.s reason j:;reiiter cure is necessary in building and prO" 
tectinii: the stack from the action of rain, it is aifvisahlo to build some 
kind of foimtlation for the stack. This foimdation may bo composed 
of poles or rails or other less valuable hay. By care in staekin}^ a 
comparati^'ely lar^e bulge may bo put on the sides of the stack. Thi^ 
reduces the j>roj>ortion of the hay in the stack bottom and causes the 
rain to drain olf at some distance from the base of the stack. liv 
keeping the mitUllo full and woll trampled the hay in settling will 
settle in such manner as to cause the water to run off rathor than into 
the stack. As red clover absorbs moisture readily that whicli lies 
next to the groimd is almost sure to be sjioiled. If canvas covers arc 
not available for covcnng liay wliich must be left outside, it is an 
«\cell«nt plan to to[) out the stacks with green grass, straw, or millet. 
After the stacks have settled they should be rctop[)ed with more 
grass or straw, jilacing an additional layer as far down the sitlcs of 
the stack as jiossible. This materWlJ^ redsiices the amount of olovof 
hav exj)Osed to the elements. 

When the hay is stacked or stowed away in the barn in a slightly 
damp condition it is sometimes the practice to mi.v salt with the same 
for the double jmrposo of salting the auinuils and i>reventing moUl. 
If the clover must be put up whe-n thought to be a little too green, 
alternating layers of straw wul do much toward absorbing the excess 
of moisture. 

Brown clos er ha> i . made by stacking or mowing away the hay 
when it lia."! just reached the wilting stage. The air is excluded and it 
becomes a compact mass. The hay must be free from external 
moisture if heating is to be avoided. There is therefore soinq danger 
of sj)oiIing when this ]>roces8 is attempt^tl by those unfamiliar with 
the [irocess. Tliis method lias a fiirthar disadvantage in that the 
hay IS very heavy iit the time when it must be handled for stacking. 

Spentaneeus cembustien ef red clever hay. — ^^Vheii red clover hay 
is stacked or mowed away with any external moisture on it, such as 
dew or rain, heating is inevitable until not only the hay itself is 
dainagnil, but the heating process may go so far as to cause the 
oiitire mass to ignite and bum down the stack or the barn in which 
the liay has been placed. The absence of air from the mass of heated 
hay in a barn ii often the only thing which prevents it from breaking 
into a ilame, and such instances arc made manifest the following 
winter by tk« liwl^g »f ckarred massee within the interior of the 
mow. 
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Red clover may bo so readily utilized as pasture or hay that as a 
nile to ensile it is not advisable; but if inclement weather ensues 
at the time of cutting for hay it is often advisable to ensile if the 
facilities are at hand. To niako an ideal ensilage the crop should he 
cut a little earlier than is customary when cuttmg for hay, hut early 
cutting is usually impracticable if hay is preferred, as the crop will 
be left imcut several days awaiting favorable haying weather. 
Although the uncured plants are heavy to handle to ensile them 
presents the advantage of retaining all their leaves. If sweet silage 
IS desired, it shouhl be drietl for an equivalent of three hours of good 
haying weather before being put into the silo. If a feed cutter i« 
available the clover slioidd be cut before putting it into the .silo. 
The second crop of clover when ensiled is best if mBjSftnl "*i*h #om«\ of 
the grasses or with Indian com. The pure t«*l elaww sita^e is upt 
to he slimy. The more thoroughly it is fit^i^ S»wii hi th» silo 
when filling the less likely it is to spoil. 

Where pasturing is impracticable, re<l clover is often used as a 
soiling erojj- -that is, cut and fed green to live stock. Use in this 
way reduces or eliminates the danger froni bloating which attends 
the use of red clover as ])asturo. It makes a good early f»fd, is 
palatable, and from 6 to 10 tons of groon feed per acre is net ftii 
unusual yield. 

USD CX-OVXlt As PASTimK. 

Kc<l clover is a most excellent pasture for all stock, especially when 
they are growing. For pigs it sliould be supplemented with a small 
gram ration, as this will induce much more rapid gains. The early 
growth of red clover is less nutritious ]>oinid for pound than when 
nearin^ or at the blooming stage, since m the early stages of growth 
it is high in moisture content, thus requiring the animals to eat 
relatively larger quantities, l^^urthermore, ckwe early pasturing is 
injurious to the stand of clover. 

Ordinarily red clover will furnish some pasture during the first 
fall after spring seeding. It should not be too closely grazed at this 
time else tlie succeeiling season's hay crop may be tlecrea.scd. The 
])lants shoidd ratiiar be aHowed to go in^ tne winter with some 
growth upon the crtiwns in order to prevent their winterkilling and 
also to enable them to store up material in their roots for an early 
vigorous growth the following spring. 

Bloating.— When pasturing cattle or sheep on red clover, care 
must he taken jiot to pa.sture when the animals are very hungry, 
esj)ccially when the red clover is young and succulent or when wet 
with dew or rain, as bloating may result. Should bloating occur, 
several remedies are usually at hand which will afford material 
relief. A large bit, the diameter of a pitchfork handle, may bo tied 
in the mouth; a piece of rubber tubing may be passed through the 
month to the first stomach; or, as a last resort, the animal may be 
tapped to allow tlio escape of gas. For this purpose a trocar, such 
as ia used by veterinary surgeons, is beet; but in the absenc* of this, 
a ^lall-bladed knife may ee used to make the incision about 6 
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inches in front of antl sliKhtl^ bolow the left hip bone. A straw or 
quill may bo used to ])erniit the esmpe of giis. Caic should be 
ttt<t»|ii I}**.*- t** ullow the strnw or quill to work down out of sight into 
the iiioision.' 

EED CXOVEE AS A FEED. 

All farm animals require protein in some form in order to make 
their best growtli or to procUice tlie })est results either in the form of 
milk and butter, as in the cuse of dniry stock, or as ej^gs, in the case of 
poultry. The ordinnrv rou<jha^e, sneli as corn stover and ordinary 
grass iiay, is low in the vieeeegary pmtwin. On many farms tins 
protein is supplied by feeding sn«h c<mocntratcs as bran, oil meal, or 
cottonseed meul; but these eonceutnites are e.x]>ensive and on moet 
farms slimdd be. in bir*;e measure replaced by a leguminous forage 
cron, such as red elovor, which can bo grown on the place. 

Ked clover is one of the UKist highly T\utritiouR forage plants, either 
in the green state or cured as ha v. 'I ubics 11 and HI show tlie results 
of ox]>orimonts to determine tfio relative, values of several different 
kinds of feed. 

Table II.- Average composition and digestibility of red clover and other forage plants. 



Designation of data. 



rOUWMHTION.I 



Number of analy^M 

ConHtUiienUi: 

Water per rent. 

Aali do. .. 

Protein f do. .. 

Crude fiher do.. . 

Nitrogen-free extract do. . . 

Etlier extrat't (tat) do. . . 

DIOEHTIBIUTT.I 



Numlicr of experiments 

Cofutltuents: 

Protein. . . , per cent. 

Cnide fiber do... 

Nitrogen-free extract do... 

Ether extract (fat) do... 



4.4 
8.1 
13.5 



71.8 
2.7 
4.8 
7.4 

12.3 



15.3 
(t.2 
12.3 
24. S 
3S.1 
3.3 



Alfalfa Timothy Cowpea 
hay. hay. hay. 



14.3 
25.0 
42.7 
2.2 



5.0 
29.0 
45.0 

2.G 



I In pwt from Tlaory'i " Fe«da and Feeding," Appendix. * Expwltiients with nimin«nts. 
Table III. — Digmtible nutrients in and feeding valtie of red clover and other forage cropB. 



KItkI of ferofis. 



FrMh clovor. 
Fresh alfalfa, 
Clover hay. 
Aifalfa hay 
Timothy hi., 
Cowpea hay 
Wheal ttran . 
Shelled com 



my., 



Dry mat- 
ter In lOU 
Traiinds. 


Dlgeatlhle nutrients In 100 
Traunds. 


Feeding 
value per 
ton. 


Protein. 


CarlKihy- 
drates. 


Ether 
axtrai't 
(fat). 


Paundt. 


Pounds. 


J'ottndM. 


Pounds. 




29.2 


2.9 


14.8 


0.7 


t5.9G 


28.2 


3.9 


12.7 


0.5 


7.00 


S4.7 


6.8 


35.8 


1.7 


14.12 


01.6 


n.o 


39.6 


1.2 


20.16 


86.8 


2.8 


43.4 


1.4 


S.64 


89. 3 


10.8 


38.6 


1.1 


19.7(1 


88. 1 


12.2 


39.2 


2.7 


22.07 


89.1 


7.S 


66.7 


4.3 


20.16 



1 Sea " SlaeaiiBi of Cattle," » report of tb« Bureau of Anbnal Indiutry. 
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Tho last column of Table III shows tlio aotual feeding valno of the 
eight (lifForcnt kinds of feed. Tlieso figures are base<I on tho amount 
of digestible nutrients present in tlio resp»cti»»» f««ds, tdio following 
money values per pound being assigned as a bauis of ealeuhition: 
Protem, 6.74 eonts; carl>ohydrates (starehes, etc.), 0.64 cents; otiier 
extract (fats), 1.12 cents. These figures are merely relative, as the 
]>rices of tbo food elements vary somewhat in the did'eront sectjons 
and from ymfr ta yuM*. It will bo nottfiil that aiovtw hay is worth 
neajly oue-Iiiilf niera p<w *o» tjian is • siniilaj- grtwlo of t-iinotliy hay. 

MD C1®VBK Ilf MIXTtTE-lS. 

For ordinary farm purposes it is very often advantageous to seed 
rod clovor in a mixture with other clovers and tame grasses. The 
root systems of the dillercnt si)ccios arc not the same, and as a result 
tho soils of both tiyj uji^^jw and lower layers are more fully o<»cni>iafI 
than tliey would I)o by a stand of a single crop. In case tlic stand 
is to bo used for pasture, tho mixture will usually insure better suc- 
cession of good pasturage tlnm would the use of aiiy single cro|); tlint 
is, by ]iro]>cr selection of the constituents of tho mixt\iro it is possible 
to of)tain a pasture wliich will ])rovido for early as well as late grazing 
and at the same time give fair rctm-ns during the heated months of 
summer. Probably tlio most common mixture is red clover and 
timothy. In the Ohio River section and w&etward it is customary 
to secff the timothy with winter wheat and follow this up the next 
sjiring with red clover on the new stand of wheat when the ground 
is honeyeorabed by frosts. In tho spring-wheat section the timothy 
is seeded with the red clover at the same time the wheat is sown. The 
timoUiy is longer livad tlian the red clover, and as a roeult tho projjor- 
tion of timothy in tho mixture of the hay increases vt^ry rajndly 
after tho second season. Ordinary red clover matures about two 
weeks earlier thiiii tho timothy, and for this reason the ihimmqth 
clover, being about two weeks later, is fretpicntly used for seeding in 
mixtures with the timotliy. Other mixtures nntablo for hay are r«Kl 
clover combined with orchard grass, tall meadow oat-grass, and a 
small admixture of alsiko clover. Jn any low places which may 
♦ixist in tbo nicadow it is advisable to replace tbo orchard grass witii 
redtop and at least half of the red clover with nlsike. At the North 
Dakota oxjieriment station red clover seeded alone ]iroduced an aver- 
ivfio of 3,265 pounds ])or aero, whereas a mixture of red clover and 
timothy averaged 3,3.50 pounds j)er acre. Each of tlioso weighings 
inehided only the firat cutting; if tho seconil cutting had been inchuled 
tJie r("d clovftr seeded alone would have given a cousidorabiy larger 
total, as timothy produce.^ h*tlo second growtli. On rougb-lniid 
jiasturcs red elo\'er may also iorni a minor constitn«nt of a r«gular 
ini.\tnro of bluegrass and white clover. 

EFFECT OF KID CLOVM OJT THE lAKD. 

The clovers have bacn justly ranked as the principal foundation of a 
permanent system of agricultnro in the northern and eastern I.Tnited 
States. By the ])ropcv utilization of the clover in tho rotations it 
is possible jjcrmancntly to maintain the supply of nitrogen and 
humus in the soil. The fertilizing value of red clover is uo.t entirely in 
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tho hay wliich \toiil(l be plowed under if the crop wore to be used for 
green mamiie. Kxijeriiueuts siiow that 30 to 50 per cent of the 
fertilizer value of the clover may lie in the roots and stubble wiiich 
are jilowed under, even though tlie hay cro]> is removed. In one 
experiment tiio Delaware experiment station found that the red 
clover ]>rc'tuced on au acre contained 122 pounds of nitrogen, 68 
l>ounds of ])otftsli, and 28 j)ounds of phosimoric acid. At present 
])rices for fertilizers one ton of clover liav tontains ue^irly $10 worth 
oi ivvUVv/.'m^ elements. It frequent^'' hai>]iens tiiat the yields of 
grain crojts are incr ased ap uuicn as 10 buslu'ls to the icni by turning 
under clover ■ od hu^ too mn ii must not he expected of red clover. 
The only real addition it makes to the laud is tiie Inuuus it supi)Hes, 
togetiier with the nitrogen it is Hl)le to extract from the air. Tlie 
other fertilizer elements, such as potash and ])hoRi>horic acid, must 
needs he drawn from tiie soil itself. As soils commencing to give 
low yields are likely to be low in nitrates, the use of clover will bring 
largely increased retinns for a number of veara, until the other fer- 
tilizer elejnents I)egiu to be dejtleted. l*nder such conditions tho 
clover acts in one sense as a Btimuhmt to the soil, in that it induces 
the soil to give uj) larger quantities of tJu' other fertilizer elements 
than it woidd otJicH'wiae I)o <is*ll#d upoii to do. Inasmucii aw plios- 
phoric acid and potash are not added to the soil, by the growth of rod 
clover thereon, it is idtimatelv necessary to supply tiiese in tlie form 
of commercial fertilizers or m the form of barnyard manure, from 
time to time. liy feeding the crops on the farm and retm'ning the 
manurtv to the laaid Uie f<ii'fciUtA'' of the soil can iieually hm Hiaintained 
for m»iny years w^itikO^t the iHMiditton of cowimernaftr fcM-ti^iaei-s. 

»»D ei^OVER IK ROTATIOSrS. 

One reason for the great i>opularity of tiie red clover plant is the 
ease with whicli it .lends itself to the rotations wiiich have been prac- 
ticed in the pections to whicli it is adaj)ted. The fact that it lives hut 
two years necessitatee a rath«i4* short rotation on the farm, (sspftcially 
when the clover is seeded alone. Meadows and ])asturos containing 
clover ami grass mixetl are usually heltl three or four years, even 
though very iittio cIov(*r may remain during tiie last year or two. 
The value of tho red clover on tho farm makes it usually dosirahio 
that a considerable area of the farm be at all times seed,ed to this 
crop. The possibility of obtahiing a grain croj) during tho season 
when the red clover is making its early growth, makes tho utilization 
of this lef^imo in maintainhig soil fertility a tlioroughly jtracticable 
one, not calling for an undue amount of special preparation or fer- 
tilizei^i to maintain successful stands upon tho ordmary farm. If 
tiie land bo in a somewiiat depleted condition as regar<fs fertility a 
3-yoar rotation with clover is best, altiiough <m hotter soils a 4-yoar 
or even a 5-year rofeiition may i>e ]>racticable. The Illinois e^xperi- 
ment station has shown as a result of a 30-year test tiiat corn on land 
continuously has produced 25 bushels to the acre; corn alternated 
with oats, 43 bushels; while corn, oats, and clover in a 3-year rotation 
gave a yield of 59 bushels for the corn. 

Clover ia retatioa with ©ora, oati, »nd wheat. — A common rotation 
in tho clover belt is com followed by oate whicii in turn are followed 
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by wjioat. The wheat in turn nets as a mirse crop for the clover 
sown with it. After elover has stood two years tlic clover sofl is 
plowed down for coin again. Theie has beeii for some time a tcn<l- 
oncy on the part of larmei's to discontinue tlie wheat crop on the farm 
•whojever ])ossiblp, owing to some luiceitainty in the results. When 
■wjieat is elin>inate<l from the rotation tlio clover is seeded at the 
same time with the oats in the spring. Under certain conditions a 
8ccon<l crop of corn may re]ilace the oats in the rotation. The oats 
may he elimiuatc<I without suljstituting any crop, making tim rotation 
eorji, wheat, and elover -a 3-year rotnti<m adapted to soils wliit^li arc 
liardly strong enough to stand three crops l>etween the clover crojis. 
The substitution of the second croj) of corn for the oats is made if 
additional corn is requirsd, as for carrying an increased nuuilwof hogs. 

Clover in rotatioas including rye. —Rye may bo substituted for 
wlieat in the rotations already <Iiscussed. It has some points of 
advantage over wheat in that it grows taller and stools less and 
tlierel'ore <loes lutt shade the clo\'ei' so much. The seed is sown in 
the spring under usual conditions. The harrow may be used on the 
lye to cover the clover, the same as on wheat, and likewise the disk 
harrow or drill, (^ne tnethofl is to seed the clover on the yyo antl 
tlieii to jiastiue it eailv with hogs. The trampling of these animals 
over the field will work much of the seed into the ground and make 
a stand more certain. A to])-dressing of manure or straw or the 
us(* of commercial fertilizer can l>e used in connection with the lye 
the same as with wheat. The rotations including rye are on much 
the same g*ineral plan as those witli wlieat. 

Clover in rotations with spring-seeded cereals. — In sections north 
of the winter-wheat belt it 'is usually the practice to seed the clover 
with s])ring-si)wn grain. It is manifestly impossible to rely on frosts 
to cover the seed, as the groiin<I must be comjiaratively warm 
before being worked for the rece])tion of the grain crop. In some 
cases, as for instance if the soil is so sandy as to call for the seeding of 
the elover to a depth of 2 inches, the elover seed may be drilled in 
with the grain at one operation. On heavier soils and where a 
covering of only an inch is required, the seeiliug may ho made broad- 
east either before or after the drill, or by a seciling attachment on 
the <lrill. The seed should bo covered with a harrow following the 
drill, as it is usually impossible to cover the seed deeply enough if 
s«ttded in front of the drill .shoes. It is often advisable on light 
soils to follow the harrow with a roller which firms the ground around 
the aeetl inducing prompt germination. A corrugated rather than 
a imootli roller is to bo preferred. It is necessary to seed the grain 
crop somewhat lighter than if clover were not seeded with the gniin. 
Barley stools less than either oats or wheat and on this account 
is more desirable as a nui-so crop. Oats are especially bad about 
stooling broadly ami shading out the young clover plants. When 
the grain crop comes into head close watch must bo kept of the 
moisture condition of the soil, as, if there is any considerable lack of 
rain, the grain croj> shouUI bo cut for hay or at least somewhat before 
it would ordinarily be cut for grain. Unless this is done the young 
clover plants may be robbed of their much-needed moisture; but 
sonietiines the grain crop may be considered the more important of 
tlie two if either has to be sacrificed. 
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Rotations containing eowpeas or soy beans preceding wheat and 
clover. — In sections ^vho^o eowpeas .and soy benns nre successfully 
produo*(I it is sonietimes tlio pmctico to introduce one of tli^ea 
coarwe Ic^uuiew iiniuedijitely |>re<*<'din(>; the wheat crop. The vinos 
are either eut in time to have the grouud rcatly for fall seeding or 
the enU]-® p««. <>r hmiii orop is roll(»tl down autl then (iross-disked. 
Tlie accumulation of the eowpca or S03- bean stems and leaves on 
and near the surface serves as a mulch which acts ver^-^ bencricially 
on the clover. 'Vho ])ractice of turning the entire crop of both pods 
and vines back to the soil, however, is somewhat wasteful aud it is 
better to }>asturo the pods off with ho^s. Thin method allows only 
the vines to go back to the soil, thus giving tho sauio results as regarcfs 
the crop of clover besides converting a portion of the croji into ]>ork. 

Rotations of corn and clover only. — This ty})0 of rotation is not com- 
mon, as it requires consitlerabl^- more labor than other nietliods 
already outlinoil. Tho rotatioir^ usually are twp crops of corn folr 
lowetl by a elovw crop lasting either one or two years. TIio elovo^ 
in such rotations is sown either in the corn at the last cultivation or 
in the spring in the stubble witjiout a mirs© crop. Both of tlit^o motltaj 
ods are open to objections on the part of average farmei's. Untlai* 
ordinary conditions tho first method, that of seeding in corn at the 
last cultivation, is uncertain, especially if there are no rains at the 
time of seeding; but on rich black soils when especial care has been 
taken to have the land in fine condition it is proving successful. 
(Fig. 9.) On average soils and with tho average tillage which the 
cornfields receive, it is not to bo recommendotl to tho avera^o farmer 
except in a stnull way as an experiment. Tho second method, that 
of seeding in tho sprmg without a imi-so crop, has been found to be 
a very certain method of getting a good stand of clover. This 
method gives tho clover tho entire use of tho ground from the start, 
an<l unless the ground is infested with weeds the elover makes -a 
very good growth tho first season and will give a fair cutting of hay. 
Clipj)mg in early summer will often overcome tho evil eUVct of w^^fttfs. 
This method, however, is not to bo advised on soils badly infested 
with weeds, as the weeds will usually do more injury to tho young 
clover than tho customary nurso crop of grain. 

Clover in rotations on farms not carrying live stock. — ^Tho rotations 
already discufssed arc es|;)ecially adjipted to farms carrving sulT'icient 
live stock to consume the hay ami r<»ughago produce<f on the farm. 
Under contlitious wlnu-o such a system of farming is not fwiisiblft a 
mollification of tho clover rotation is essential. This may be brought 
about by *he usr of Mammoth elover in tho rotation. Sineo this 
prodfice> but ^ n'^ crop it should bo a crop of seed. This will bring 
m favorable seasons a very good cash I'oturn from the ground, and 
the clover straw and cJiafF may be returned to the land and plowed 
under. The actual quantity of soil fertility carried away with an 
ordinaiy erop of clover seed is comparatively small. After the cr<>p 
of seed is removed and the strav agaui *cattered over tho field tho 
land may Ijc immediately ^lut into loino other erop. There will bo 
less clover straw to scatter if the stubble is cut high so as merely to 
get all tho heads. In some sections grain Jieaders are in succtwsful 
operation whore tho clover fields arc large. (Fig. 12.) 
455 
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Rotations incloding cotton. — Although eowpeaa nnil soy beans arc 
tlio ciistoinmy soil improvers tlirouglioiit the South, certain eonili- 
tioiis e.Kist, espacinlly on the black prnirie soils, wlicro rod clover 
may servo ns an important crop in alternation with cotton, 'riio 
clover can be soodcd in the cotton just before or after i)icking time 
and will make sullieient gi-owth for a crop of liay by the time tlio 
cotton is to be roseeiled tlio next spring. Tlio stul'jble enn be woikeil 
up in eojincction xMM tlio fitting of the groi%nd f«' aotton. 

SEED PRODUCTION OF RED CLOVER. 

The extensive production of red clover in this country is due to the 
production of a few acivs on a large number of famis rather than to 
tho production of large areas on farms devoted piiinaiily to this crop. 
For this reason the clover crop is too often an incident and not the 
main issue on the farm. The vanous successful experiences of occa- 
sional farmers in sections where the average production of I'ed clover 
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smed is very low indicate tliat much is to he learned regarding tlio 
oHscntials of the successful production of the crop of red clov(*r seed. 
Where these essentials areunderstood, it is usnallynot hard to provide 
for them and thus materially increase the seed crop. In practically 
all of the areas adapted to the production of red clover hay fairly 
satisfactory crops of seed are ftl«o pro<luccd. Had elove^o* <liirers in 
tliis ii"s]>ect from alfalfa, wliiah is grown for hny over axtemlcd areas 
whortt seed pro<luctIoR is not practicable.^ 

HANDMNO OLOVEH. POB SEED. 

Tn order to produce the best crops of seed the conditions should 
be su<'li as to retard somewhat the ijroductioii of the largest vegeta- 
tive growth, as the conditions which will produce a medium growth 

I See Formers' nttllotln 339, entitled "Alfalfa," by J. M. Westgate, 
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of the plant will usually induce the best set of seed. Whon tho growth 
of tho elovcr is so rank as to lodge, tho heads are apt to be com- 
pamtavtJy ft*w a*id itoli w^rfil iiMotl with seed. 

The time of oiitting tho first crop for hay has n marked ofToct on 
tho second crop, which ir the one nsinilly nllowod to stand for seed. 
As already indicate <1 tho he t hny is produced when tho crop is cut 
a little past full bloom; but Uuk may or imiy not bo tho b(»«t time 
^vithin n given section to cut the first crop, if due consideration is 
given to the jiroduction of maximum vioids of seed where seed is 
relatively more important than the difference of a few days in the 
time of cutting the hay crop. For tho ^.ak' of tho succoodiiig seed 
cren the fii-st cutting for hay should bo made a little before full bloom 
rather than after the fii'st blossoms have begun to turn brown. As a 
specific instance it may bo cited tliat mowing was commenced on one 
side of a 40-acre clovor field when tho ]>lants wore two-thirds in bloom. 
Several days wca© rai^wirad to cut the field and the last of the clover 
was not cut until the plants were just past full bloom. Th© effect of 
this time of cn'ting on the seed ero]> was remarkable in that tho early 
oiittiiig iiuliieo<l tho sccoikI crop to produce seed at tho rate of 5 bush- 
els per aero, whereas the cutting a week later resulted in a subsequent 
SflkHl yield of oidy 2 bushels. The difl'eiience in the value of the ]>rc- 
ftftfUng hay crop by rea.son of the early cutting on the one side was 
prebabh not more than 20 per cent, wmereas its increase of the yield 
ef sec<I was more than 100 per cent. 

A number of conditions may aii.so which make it inadvisable to 
attempt to pro<liico a full crop of hay if it is desired to produce a 
maximum crop of seed. 

In the Ohio Valley States the ravages of the various insect enemies 
may bo materially cheeko<l by pasfeuring tho clover or even by clipping 
it considerably earlier than is demanded by the hay crop, as this 
process tends to destroy insect enemies which would otherwise ho 
developing to work havoc in the succeedin^^ !ee<I crop. In the north- 
em portion of tho northern tier of States tho short growing sea.sori 
will not usually ])ermit the first crop to reach full bloom an^I still 
allow time for the maturing of a s»»d crop. For this roi\son it is usu- 
ally necessary to pasture the crop or cut it e«-rlier than would other- 
wise be noo*^sary. If a full cutting of the fii-st crop of clover is made 
for hay and the second left for seed, the seed ^-ield is likely to bo dis- 
appointing on account of the lack of suitable growing weather for the 
jiocd crop. In tho latitude of northern Aficbigan tho clover may ho 
piistureti until Juno ]8 or 20 in normal seasons and then allowed to 
produce seed. If stock for pasturing is not available, the clover may 
be clipped hack about the middle of June with equally good results. 
Even when the land is pastured it is a good practice to run the mower 
ever the field after the stock is removed to clip back any bunches 
which may bo left by the stock. In this way tho seed crop vdW 
mature much more evenly over tho entiiv field. Tho reasons I'or the 
iacrease of the seed yieldf due to clipping or pasturing back are not 
well understood. It is claimed by some that this brings the setting of 
the seed at a t^mc wTien the necessary dry weather is apt to be 
prevalent. Another reason is tho avoidingj of injurious insects which 
would be prqe^^t if tho clovwr had, matured a few weeks later. 
Another r**a3on la tliiftt £f pastured or clipped back tho plants do upt 
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grow SO rank and nro loss likely to IoHko and fall down, Uius onahling 
thorn to bloom more freely with a eouseqiient largmr saotl crop. 
Another ad v»nt«i(#% «Bii**iiti^ straw tohan die at thrBshine 

time. ^ 

ESTnCATIKa THE PROBABLE SEED CROP. 

InasmucJi as tlie olovor straw is of little value a.s liny, if the crop 
» allowed to go to seed a decision must ho made when the Hold is a 
little past full bloom as to whether the seeouil futtiiig should be 
allowed to stantl for seed or be used for hay. It is usually possible 
to estimate witli fair accuracy tho probable seed production by the 
time the plants are well out of bloom. If examination of the field 
sho\ys a uniform stand of a goodly number of hoads \vitJi an average 
setting of 25 or 30 seeds to the head, it maybe taken as an indication 
of a sndiciontly good crop to pay for the seed, as under normal condi- 
tions this indicates a yield of 1 to 2 bushels per acre. If tho henils 
which are turning hrown show ]am than 20 seeds to tho head, it will 
visually bo b«tt«r t-o cut the crop for hay ovMi though it is a little too 
l»t« for the baet quality of hay. 

KAX.VSSTIira the res clover HESS OKOF. 

Under normal comlitions tho stand of red clover should be cut when 
tho hoatls have turned dark brown ami most of tho seeds have 
reached the dougb stage. If loft much later than this stage the heiitls 
iMjciime brittle and brewk off in the process of harvesting. On tho 
other liaiul, it is inadvisable to cut the clover when the seeds are in the 
soft dough stage, expecting them to ripen afterciitting, as liglit, shriv- 
eled se(»d is likely to result. If the clover is a little overripe^, the loss 
of liortda may be materially reduced by cutting early in tJio morning 
or in the evening, when the straw is less brittle by reason of the dew. 
The I'od clover should be cut as high as possible, as this will enable 
thrashing to bo done with less trouble from the straw. Headers 
siinihii* to or identical with the grain headers are sometime; u -cd. 
(Kig. 12.) Many farmers nso a mower with a lingerliku attachineiit 
behind the cutter bar for bunching tho clovor behind the wheels, so as 
to bo out of the way of tho trampling of tho horses on the next round. 
Another biincher is trippetl by tho foot, tho fjuido rotls pushing the 
liay partly to one side before the bunclier is tripi>ed. lu the absence 
of such an arraneomcnt, tho ordinary mower may be followed by men 
who reiuovo with barley forks the clover from the path of the rnowcr 
and lioi-sos. An old-fashioned self-rake reaper is prtibably as satisfac- 
tory an imiJlcinent as can bo used. In many cases, however, no spe- 
cial de\'icc3 are used to i)revaint injury by the mowing-machine wheels 
and tho trampling of the horaea. 

Tlio bunches left behiiul the mower may be allowe<l to remain as 
they are or may be piled two or three together. The eocks must bo 
watched in rainy weather. If they become moist, the seed is ajit to 
sprout. It must be reinemliered that the less handling the clover is 
given tho less will be the loss of seed from shattering. Danger of the 
seed sprouting is incurrad if the clover continues damp, but hull- 
ing is greatly facilitated if the clover m »lte™«t«ly somewliat wet and 
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dry. It usiniUy requires at least four days to j>ropcrly euro foV pHJl- 
m^, althout^h two weeks or more may intorveno I>etwpen outtin^ awH^ 
Iiulling. Tt is tlio common ijractice to hull dirA^tly, from^hoXieTtl/ftg" 
Iiulling from a stack or burn culls for extra lian<VU«g- with attendant" 
loss of seetl. On tlio other haml, a lieavy seed cropsm)v;jf ^of ten pyt 
under cover to utlvantagc, esjicciallv if the season rHs^ain\v. I^- 
tlio usual custom to JudI tlio seed witli a special rod clovetSjiij u^. * j jV' 
princi])lc tliis macliino a<-ts as an ordinary f^rain tlirashing iriaciimo 
HI removinf;^ and ln'oakinpr np the luMids, whicli nro tlien ]>assexl un<Ier- 
neatli tlio c-yliuder whqr^ tlic intlividual clover s(iwi nods witli the 
inclosc^l seeds nro iid)bcd out by rasjjs or otlicr special uevices. (Fi<^, 
13.) 'Vho ludler will not do jjood work wlicn tlie clover is at all tlami) 
even fronx dew; henco six Ivqnrs is usually founil to bo a K**t>*l days 
nm when hulUufj from the field. A fi;rain thrasher with a clover 
attachment is sometimes u.setl, but this is less satisfactory because it 




I'ln 13. — Clover hullor at work. 



is often necessary to run tlie material thnnigh twice. A further dis- 
advantage is that tJie thrashing macJiine is likely to bo required for 
grain tJirasJiing at the time tJie retl clover sJiould bo JiuJIed. 

UTILIZATION OF CLOVER STRAW. 

The clover straw .^ftf-r the e?cc<1 Jias been removed from it is too 
coarse and unpaJatablo to be of much value as feetl, though sheep and 
cattle will picK it ovt»r during the wintr^a*. Tt may be scattered back 
on tho field \vith good effect on the land. The chaff may also be use<l 
as an absorbent of liquid in stables. It is an excellent j^Ian to a])ply 
the clover straw and chaff to thin spots in the fields which are to be 
in clover the succeeding year. This method materially imi>rove3 tho 
inoculation and temla to increase the producti^^ty of the clover and 
other cro]>s. 

If the clover is cut for seed antl cured without having been rained 
upon, the straw kas some ftieding value^ but such instancee a-ro 
unusual. 
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BELATION OF POLLINIZINQ INSECTS TO THE PKODtTCTION OP 
KEQ CLOVEK SEED. 

Numerous experiment « hiive shown thut it the heads of rod clover 
are hafjgeil to exehiilo inseets little "r no seed is jiroihic*!, incKcMiing 
that withont external assistnueo of some kind tlio red clover plant is 
nnablo t<i sot see<l. It is not neeossarily ,^teril(i to its own pollen, as 
experiments have shown that if the flower's own pollen he nibbed into 
the stipma, imitating the action of a hnnd)lebee in visiting the ])lant, 
seed will be produced. Under field eoiulitious, however, it in uece.ssm v 
to rely uiiou the visits of insects for the successful setting of the seed 
crop, ilachines are being experimented with which imitate tlie 
aetiou of the bniublobao and which may eventually place tlic seed 
eroj) iipon a more certain basis, as at present the absence of suitable 

1)ollinizing insects usually reduces the crop of clover seed. Bundile- 
)ees are commonly supposed to bo the moat ollicient agencies in the 
pollinization of retl clover. When the bee alights on the clover head, 
its weight })resses down upon the keel, forc-iiig out the stigma (female) 
which beeoines dusted with the pollen (male) that is already adberiug 
to the under surface of the bee. It is probable that in a inajority of 
eases it is pollen fr<iin stuue (ither red clover plant which is brought 
into contact with the stigma and in this way eross-poUinizatioii 
stUHUs fc<» be the rule. 

VARIETIES OP BED ClOVER. 

Thore are a number of varieties of red clover, each more or less 
adajjted to some special i>urpose or to certain sections. 

Ordin»ry red clover. — Ked clover (Trifnlium praiense) i:, the 
most important member of the {jroup o'f true clovers, although 
th&i'O aro oth»r imjjortant varietioe and species. Under eomli- 
tioiis where red elover succeeds it is the best general-purpose 
clover. It will usually produce both a crop of hay and a siicce<»<ling 
crop of seed In the same season. It has the further advantage of 
succeeding under ordinary conditions when seeded in eonueetioii 
witJi A grain crop, thus calling for very little extra labor when it is 
d»«ired to establish a stand on the farm. 

Mammoth clorer, — Mammoth elover, also known as Sapling elover, 
IVa Vino elover, Bull clover, and Perennial clover, is only a form of 
the ordinary red clover and is not sufTieiently distinct botaiiically from 
2^ri^olium jn'atenae, the ordinary rod elover, to reeeive a botanical 
varietal name. It is not the zigzag elover" of northern Europe, 
known as TriJ'oHum mfdii/m, whieli latter name has often been mis- 
A^)pli»d to Mammoth elover. i'lainniotb elover is about two weaks 
bitoi- in maturing than the ordinary red, and it is partly owing to this 
fact that it is impraotieable to harvest both a hay crop and a seed 
crop the same season. Mammoth clover is useful in seeding with 
timothy for hay, because it and the timothy bloom at the same time, 
whereas ordinary r©<l olovar blooms too early for the host results in 
cutting the timothy. The larg» size of Mammoth clover plants makes 
them of slightly greater value as a soil improver, and in addition the 
seed yield is usually larger. The one erop of Mammoth elover is 
soinewliat less than the two crops of ordinary rod elover, but may be 
4;iQ 



BED CLOVER, 



35 



more oeonoinieal owing to the greater cost of harvesting two crops 
of the oi-dinary clover. On l«w ground tlio stems of Mammoth clover 
ait! apt to heeomo somewhat woody. It grows loss rank on poor 
sf^la, where it is ordinarily grown, rather tiian on the heavier soils. 
Furthermore, on the poorer soils it is excellent as a seed-producing 
cro]>, heing used in a rotation of roni, grain, and clover, each one 
year; the Mammoth clover is allowed to stanU for seed and no 
attempt is made to utilize the hay other than for returning fertility 
to the land. The vaiiation in the time of matuiity of this clover 
ennhles it tii avoid many of the insect pests which gi^atly injure the 
fields of ordinary clover. This item is important in reducing the 
injury from many of the insects which play havoc with the successful 
production of seed of the ordinaiy red clover. The seed of the 
Mammoth clover is slightly lai'ger than anil is recommended above 
eithw fclit* orcUnary or ft4«ik* ou poor sandy lamds in the North. If 
grown for hay it should he cut when in early bloom, rather than when 
past bloom, on account of the tendency of the stems to become 
woody. In the northern part of the tier of Northern States where 
only one crop of ordinary clover is possible Mammoth clover is usually 
preferred on account of its higher yield. 

Itussian red clovers. — Most of the red clover grown in Kussia is 
without the hail's which are usually present on the stems and leaves 
of both the ordinary red and Alammoth clovei-s. This smoothness is 
apparently a <listinct advantage because the hay is rendered much 
less <luaty. These clovers do not appear to be so well adapted to 
growth farther south and they are quite as late in maturing as the 
ilnnimoth clover. The fii*st cutting in tlio Northern States will 
usually cxe*»ft<l tlie ordinaiy vari^ty^ mrt Kke tii« Mammoth clover it 
produces little or no second crop. Seed of these Kussian clovers is 
not \isually available on the market. 

Special forms of red clover. — In addition to the three varieties of 
red clover already mentioned certain disease-resistant strains are 
being developed which mav prove of mateiial value in overcoming 
some of the liandieaps un(ler which red clover labors where diseases 
are present which hinder its growth; but these strains are produced 
to such a limited extent that the seed is not ^'et on the market in 
commercial tjuantities. Preliminary results with these strains sug- 
gest the pfMisd^ility of developing certain forms of re<l clover adapted 
to the peculiar conditions which are present in many sections or the 
country. 

OTHER SPECIES OF CLOVEH COMPAltKD WITS RED CLOVER. 

TKITE CLOVERS. 

White clover. — The low-growing, shallow-rooted white clover 
{TrifoUiHn repens) is adapted only for pasturage, as it do«e not attain 
sufficient height to be mown for hay. The seed crop matures in 
July and August in the Northern States. Yields of seed vary from 
2 to 0 bushels per acre, and thcT price is about the same per bushel as 
that of red clover. A 2-ycar rotation of barley one year followed by 
white clover for s&ed the second is common in central-eastern Wis- 
consin. Elsewhcvro it is usually seeded in a mixture with bluograss 
and rarely if ever causes bloat as red clover is apt to do. 
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Giant White or Ladino elover. — tall-growing variety of white 
clover (Trifolium repens var. lata), first oxperiinontcd with in this 
country by the North CaroUna oxporimont station, was procured in 
Italy and may be imported thence iu limited quantities. It grows 
several times taller than the ordinary wliito clover but not so tall as 
either the alsiko or the ordinary re<l clover. It fiiniishes au excellent 
yield of good pasturaf;o and makes suSioifflit growth to be cut for 
hay. The stems grow prostrate and olily tile elongated leafstalks 
iwid le^ivos ait) used for hay, which is a very nutritious feed but is 
«®mcwh«t hard to iTuro. 

Alsike clover. — Intermediate in general appearance between the 
white and i-ed clovers, and erroneou.ily supp' ^ed to he a hybrid 
between the two, is alsike elover : 7r fj'um h j-' ilurn ^ al .o called 
Swedish clover. Alsiko is especially adapted to wet soils and also 
to soils which are too l@w 1a,l^^»!^ g-row^jFcd clover to adviuitage. 
Seed may be taken from the ilfst crop, a1thou"^h an early clipping 
(especially if the spring is unusually wet) will usually result in a 
better crop of seed. The blooms are excellent as honey i>rodncers. 
In comparison with red clover, which lasts only two years, the alsike 
hist.4 for three to five years or even longer. The seeil is much smaller 
and -1 to S pounds iier aci*e is an ample seeding. The bay is some- 
what richer pound for pound than the ordinary red elover, but only 
one crop is procurable and this is not generally as heavy as even the 
first crop usually produced by the ordinary red clover. It is hai*dier 
than either the Afammoth or ordinary clover, but lodges worse than 
either. For this reason it is usually best to seed it in mixture either 
with ordinary red elover or with orchard grass to prevent its lodging. 
Ill some sections where red elover is ho longer growti s*ueeoesfully tiie 
funnels have been forced to adopt the alsikc. The continuous use 
of pure alsike elover either as pasture or as hay has a tendency to 
produce sores on both horses and mules. 

Crimson elover. — Crimson elover CTrifolium incamatum) is 
especially adapted as a cover crop and for green manure in the Atlantic 
States. It is easily recognized by its scarlet blooms. It is seeded in 
August either alone or m corn. Its special advantage lies in that 
its autumn, winter, and early-spring growth is sufficient so that it 
may be turned under in the spring following the seeding in time for 
another crop, such as corn or even cotton, in the South Atlantic States. 
It is also valuable for pasturing, sciiling, or for ensilage, coining at a 
time when other green feed is scarce. One disadvantajge in feeding 
the hay if cut when overripe is the tendency of the hairs, wbiefe, Jise 
numerous on parts of the plant, to form h«ir balls in tlie »lira«flt*l'y 
tract of horses. 

Shaftal elover. — Sliaftal elover (Trifolium suaveolens) has recently 
been obtained from Persia and is not yet on the market in commercial 
quantities. It is usually seeded iu tlie fall and is somewhat similar 
to crimson elover in its requirements and growth. The seed is as 
yet very expensive. Moreover it lodges badly and is difficiilt to 
euro. 'I'liese disadvantages handicap its more extensive production. 
Ordinarily this elover is a winter annual, maturing seed and dying 
the first sunimar after seeding; but » perennial stiaiu is reported as 
growing in northern India. 
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)kO-6AX«Xa3I> CLOVXRS. 

Sweet cloTer. — -S^ot^t clover {Melilotus alba) ia often i*^ar<lotl as 
of little or no valuo as a forage crop on account of its bitter taste; 
but stock may acquire a tasto for it, and tlien it proves a very satis- 
factory feed. It will prow on clay hills, on sandy strotclios in the 
clover section, and also makes a satisfactory growth in sections 
where it is too dry to grow red clover. It is a hlennial, living only two 
years, being similar in this respect to i*ed clover. A permanent stand 
may be maintained by dividing the pasture and alternately grazing 
and mowing tho two halves. 

Lespedeza, or Japan clover, — Lespedeza (Lespedeza striata) is dis- 
tinctly a southern plant and makes very small growth north of tho 
latitude of Virginia. In the extreme Southern States it makes a growth 
comparable with the true clovers and is a useful plant t<» supplement the 
winter-growing clovers whi(^i do not thrive in tn« hot summer nion^Jis 
as does lespedeza.^ 

Mexican clover. — Aloxican clover (Richard ftonia scahra) is not a 
true clover nor oven a legume. It occurs prineipall}'' along the Gulf 
coast ui tho Southern States. It grows spontaneously after culti- 
vated crops »r« r©«iov#d, being usually associated with criib-grass. 
The seed is not usually on Uie market. 

EKSXI^S 0# &AD CLOVER. 

The principal enemif« of red elovcr are insects, fungous <lisftases, 
and weeds. Occasionally burrowmg rodents, such as mice an<I 
gophers, do some damage, usually not at all serious. Of the enemies 
just mentioned the ins«ct pests are usually :y:iore troublesome than 
either the fimgous diseases or wee<ls. 

ZNSBCT KIOESCISS. 

Rod clover is affected by a number of insects which at one time or 
another during its existence tend to destroy the life of the plant. 
Many insects feed to a greater or less extent on the red clover plant, 
but comparatively few of them do enough material harm to afl'ect 
seriously the production of clover over extended areas. For a full 
discussion of the enemies of red clover the reader is referred to the 
publications of the Bureau of lOutomology of the United States I>e- 
partment of Agriculture;' and also to the bulletins on this topic issued 
by most of the experiment stations in the cloveri^^^^ng States. 

Tte clover root-borer. — For over 30 years the (^over root-borer 
(Tlylastinus obscurus !Marsh) has done an immense amount of damage 
in the clover-producing States east of the Mississippi Kiver. This 
insect is especially destructive in Ohio, Indiana, and southern Ah'chi- 
gan. At one time this i>est threatened the eiitire clover-growin|^ 
industry of Michigan. The beetle has a hartl body about one-sixth 
of an in<!h in length (fig. 14), and its color is dark brown. It is 
perhaps best recognized oy the cfTcct of the larva (fig. 15) on the 

I Soe Farmers' Bulletin 441, BntltlM " Tjeaptsdmn, or Japan Clover," by A. Tt. MoNalr and W. B. 
MercteT. 

•Circular Sfl, Some Inaeeta Affactin* the Production of Red Clov«r SeedrClrcuter 119, The Clover Root- 
boror; Bulletin 85, pt. l, Tiw Lsstar Clovac-leaf Woevll; iJuUetln 85, pt. 3, The ClovM--root Curwille. 
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Fin. U.— The adult Insect of 
theoteverrQOt-borer( I/j/Itu- 
Unu4obaeuTua), A nattiral- 
■tM reprcflentatloo Is shown 
at the right. 



root of tho plant, wliioli is sliown in tlie acoompanying illustra- 
tion (fig. 16). Tlioso insects <1o not miitorially dnniago tlio stand of 
clover until tho summer of the second year, because the roots must 
roaeh a considerable size before they are capable of haiborinp; the 
beetlee. It is the larvre TwfcaF -tiktm the adult inswts which work the 
actual d«BtrHetion of tlw roots of the ned clover. Tho only preventive 
measure yet tried m to tirrn down tjie clovor stubble as soon as the hay 
crop ia removed. At this time tiio root-horcrs are in an inuiiatiue 

stapo and ilcprivcd of 
tlioir food must pot isli m 
they can not migrate. If 
this plowing is delnvcd 
vmtil later iii tlio fall tlio 
larviE will have dovol- 
opcd to the pupsB and 
adults and the )>lowiiig 
will have little if any 
eifcct upon them. 

The clover-seed chal- 
cis fly. — A little black 
wasplike insect (fig. 17) 
about tlie size of the red 
elo vcr s«oij , known as the 
clover-seetl ehalcis fly 
iISruchoph/i{/ti3 funehrw 
llow.), may frequently 
be seen emerging from a 
recently thra.sheil eropof 
this seed. At present 
this insect is one of the 
worst clover pcBts in Uie 
United States, being 
hirgely responsible for 
many of tho low yields 
of clover seed. The 
eggs are laid in the 
newly developed seed 
before it is entirely hard- 
ened ; the larva then de- 
velops within the seed 
which it cats entirely 
away before emerging 
as tho adult (fig. 18). 
It is ])robablo that light 
early pasturing or clipping of the first growth in the s|)ring will 
materially reduce the danger from this peet; by bringing on tho seed 
crop later than usual tho destructive work of the insects may be 
largely prevented. 

the clover-flower midge. — Damage to the clover plant by the clover- 
flower midgo {Dasynenra legnmimcola T^intn.) is occasioned by the 
maj^gots (fig. 10), which develop in the florets and prevent them from 
sotting seetT. Kvcn the f1*)wor is injured (fig. 20) m its development 
so tliat tho entire field may take on a different aspect when simering 
from th« serious ravagas of this p#«t. (Fig. 21.) This small insect 




Flo. 15. — The larva (ftrub or 
mntiKot} of the clover root- 
lK>rer. It Is In thls»t.\ce that 
the Insect does most damitfce 
to the clover rtxits. Much 
eufarged. 




Fin. 10. ~C^oveT root, showing 
the work of the clover Txwt- 
hori-r. (Slightly cnhu-ged.) 
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is a iionr l elativo of tlio Avhoiit miilgo. It may bo controlled by cutting 
tho hay quifo early, a? this will ilenfroy tlio larvjc of tlio midge 
before they have had ^imo to develop into the other stages. By the 
thno the seeoud or fall brood of the midges appear-s the blooms of tho 
socond CIO)) have beeome too far advanuiul for Uie midgse to work in 
thiMn. A second method may b» appliud where timothy and clover 
lire grown together. The 
meadows may be pastured 
lightly or they may be 
cli]>pod baekwith a mower 
set Iiigli. Thi.s brings the 
bloomingof the siibscMiiient 
crop of cK>v«r too la to ft)r 
the destriietivo work of the 
midge. 

The clover-hay worm. — 
Tho larva of the clover-hay 



worm (I/ypsojnjffia costahs 
Fab.) works in stac 




Fw. 17. — Adult insect of tho clover ssoed chtilcls fly IPrucht*- 
phaffut /uTUbrit). Tho wlnga nro ordinarily closely folded 
along the back. 



acked or 
stored clover hay. It dam- 
ages the hay <(uite as much 
by tho silver web and par- 
ticles of excrement itloiives 
behind as in actually eat- 
ing the hay. It usually attacks the bottom of tho clover stack or 
mow and snob h^y is usually refused by iiorsos or cattle. This larva 
devaJops into a Binall I)rown moth. Tliis insect is best oontrolleil by 
Imming any clovor hay which ia affeetiHl with it ami by carefully 
oleaning out tlio old clover hay before tho new croji io stored. If the 
hay is stacked outside and tho stacks aro raised 
^ above the groinid, as on a foundation of logs, 

tho injury by this insect may bo materially 
reduced. Tho salting of tho hay, espooially at 
the bottom of the stuck, or jnow, a^ts as a deter- 
rent to those worms. 

The clover-leaf weevil. — Among the cncmie* 
of red clover is the elovor-leiif weevil (Phyto- 
nomus puTictatusVab.). (Fig. 22.) The larv«8 
hatch in late fall and become full grown in May 
and the adults atipoar in July and August. 
This insect was formerly especiahy trouble- 
some in Michigan until a fungous onemy of the 
hirvai developed to a sufficient extent to hold 
it in chock. 

One important effect of the clover-loaf weevil 
is that it may destroy tho early foliage. A littlo 
later tho clover will renew its growth "without 
being permanently atfoctod on account of there being no injury 
to tho roots. This delays the flowering period until after tho flower 
midge has laid its eggs and disappearetl. In this respect It is bene- 
ficial. The temporary dcrstructiou of tho early foliage will sometimes 
lead tho farmer to think his ciovtir field Jias been killocland he will plow 
up tlio stand, when really the injurj' is slight if the field is loft aleiio. 

4SS 




Fio. 18.— Sketch showing the 
eflect ol the clover-seed chai- 
ns fly:ealyx(a),seed capsule 
fb), and seeds (c and dj. At 
e the mature Insect Is shown 
In tht "et of emerging. 
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FUNaOUR DISEASES OF RED CLOVER. 

All tho clove 1-s arc oomi)arntivoly free from tlio nlnnt disonsoa 
which so freqnontly ]>mvo tlisastroua to other crops; but in certain 
sections (some of Uics« discuisos liave proved Korioiis, oven to thw prac- 
tical elimination of suc- 
cessful stands. 

A numV)orof tlisojbe^e at- 
tack principally tho jftavie 
of tho red clover plant, 
forming large or small spots 
of various appearances. 
The clover leaf-spot (Pseu- 
dopesiza irrfolii) appears as 
a niultitn*le of small black 
specks on the leaves. The 
clover rust ( Uromycea tri- 
foTxi or U, striatiLs) shows as 
small reddish-brown spots 
on the leaves. Tho pow- 
dery mildew (Krys^ phe 
polj/ffoni) develops a w-liit- 
ish mass somewhat like a 
cobwel) across tho surface 

FlO. 19.— MiiEBOt and adult stagOH ot the clowFt rtuwm ililil>.r f ^.i Ino-vne ond i.lnon in 
iDatvneuTalesuminicolnh irTthe clovsr head the niiigifot OI tUC lea\ es, anu ClOSO m- 
app«>ani jua osmaa rod object about one-twellth ot an Inch in spoction sllOWS tllO JirOS- 

■ cnco of small black bodice 

within tho meshes. Xono of theso leaf diseases is usually very 
serious and when tho plants aro growing vigorously they are usually 
able to tliri^'e in spito of tho jiresonce of tlie fungous diseases. 

Jloot-rot {lihizoctonia violacaa) occasionally proves destructive to 
tho roots of tho clover plant. Steiii-rot {Sclerotinia tHJoliorum) 
attacks tho stems 
and is charactoJ'iiied 
by tho j>re.8cnco of 
hard, tlark masses of 
fungous t issue. 

Tho disoiiso known 
as clover anthrac- 
noso {CoUetotrichum 
ti-ifoUi) has been ob- 
served in n number 
of States, but its" 
ravages have been 
observed to bo es- 
jx'cially disastrous 
only m Temiesseo, 
where, owin^ to its 
prevalence, tJie seed- 
ing of red clover is 
said to havo been 
jiracticalb'' given up. The disoaso is first manifested by a series of 
small purpio patches which spread on the stem, until if at all badly 
alfeetod, it is comjiletoly encncled, causing tho death of the plant. 




Fia. 2o.--Clovcr hoada, showinK the offecta o( the clovor-flower midge. 
The flower head shown at the left Is unaffected, the middle head 
la Mfftlr ftfTeet^d. and ttie hoad at tfhe riifht shows aU the flowers 
doeiroyed by '^his ]n»ect. 
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T^ie oiilv known dii cet remedy is in the development of strains rcsist- 
ant to tli# diHoa^tt. Cansidai'able i)r<4grQ8s hns bfteui mad»> nlong thie 
line by the T«mwwe»e expariniwit wtaUon. 

WEEDS. 

The seeds of tho M'eeds whicJi are eommonly found in red clover 
aroslunvn in figure 5 (p. 10). From the standnoint of the elovwr plant 
itself buekJiorn, foxtail, and crab-grass probably form the woi-st weeds 
with which tho clover plant must eontend. Preventive nieasures alone 
are ordinarily practienble, as eradieati<m is too cxi>ensive excej^t in 
the ease of osjieciaJly dangerous weeds or weeds large enough to bo 
readily removed just before they mature their seed croj). Thistles and 
wild carrot ]>lants shoidd be thus removed. 

Dodder is one of tho woi-st weeds so far as red elover is concorn€>d. 
The accompanying illustration (fig. 23) indicates the ge^ieral appear- 
ance of tho yellow threadlike vines wliicJi attaoJi theinsclvos (o the 
clover plant. The dodder seeds germinate 
in tho ground shortly after tJie elover seeds 
sprout. The yellow, threadlike stem of the 
dodder soon firmly attaches itself to the 
young clover plant, after whicdi tho stem 
connectingit with the ground withers away. 
Tlio dodder lives thereafter entirely on the 
clover i>lant. Dodder is verv dimeult to 
eradicate when once establislied, and for 
this reason great care should be taken to 
avoid introducing it with tho red elover at 
seeding time.* Close grazing has been 
rGcoiniuended as being effective in holding 
dodder in check. If it appears in isolated 
snots through tJie field, it is advisable to cut 
tlie aifeeted areas as low as possible and 
remove all cut material from tho field. 
Destroying Hie dodder by V)uriiing with 
(lifTerent infianimable materials has occa- 
sionally proved succ(»^ful, but it is apt to bo more exi>»nsivo than 
the close cutting and removal of the alfected plants. 

CLOVER- SICKiriSS. 

Some confusion exists regarding the nature of clover-sickness, a 
term whicJi ai>i>ears to have been apjilied to a great many different 
causes of elover failure. In Ruroj>o this term is aiaed to designate 
the condition of the land when it fails to grow continuous crops of 
clover but which will again grow successful erojjs after an interval of 
five to eight years. Such a condition would appear to bo due either 
to the exhaustion of oiii' particular element of fertility required by 
the elover, which would again beeomft giadually stored np in tho sod 
during the years when no elover was gro^v^l. or to tJie presence of 
some deleterious substance left in the soil by the clover plants, which 
is gradually eliminated from the surface layors of the soil. 

> See Fanners' BulleUn 3&G, entiUed " Dodder In Relation to Farni' Seeds." 




FiQ. 21.— Sketch Bhowlnfi the effect of 
the t4ovor-(lower midge on the Indi- 
vidual clover flowers: UBovercoroite 
(o and ft). The usiml appparant^ »f 
the shortened corolla with resp^t to 
the calyx lottes Is shown at c. 
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Many sections in this oountj-y no longer grow clovor as easily as it 
was formerly (rrowii Observations indicate that this failure to pro- 
diico succ<«siui jt ma of clover is not duo to any ono particular cause 
but ratlier to a number of tlifferent causes, any one or any combination 
of which may react very unfavorably on tJie stand of clover. Jn some 
sections tlie cause of tlie frequently noted failures ■with cloviH' has 
been specifically determined. In Tennessee tho presence of the 
clover anthracnoso disease appoare to bo the principal featino in 
working against the production of thin crop. In Illinois tho lack of 
phosphorus and limo in tho soil (often in connection with lack 
of proper drainage) has been pointed out as a predisposing cause of 
failure to got stanils of led clovor. In West Virginui the ])resenco 
of iMunatodes tfn the »t*8t» IIIW hi|«»l dfe?«i ved to react unfavorably on 

the stands. In 
other sections fail- 
(u-es have been 
shown to be duo to 
lack of sufiiciejit 
quantities of lime 
in the soil. A pri- 
mary cause of clo- 
ver failiiro which is 
conimg more and 
moro to bo recog- 
nized lies in the 
depletion of tho 
original humus 
supply in tho soil 
by rej>eatecl crop- 
])ing9 and insulli- 
cient retuin to the 
soil by means of 
manure and other 
ve^etj^tivo matter. 
This dejiletitm of 
the humus makes 
the soil nonreten- 
tive of moisture in 
time of drought, le- 
ducing tho growth 
of the clover plants and rendering them more liable to the attacks of 
any tliseasos to which they may ha]>]^en to bo subject. In S( vero 
drought or unfavorable winter weather this is apt to j>rovo more tlis- 
»»trous to tho stand than if the plants woa e in the vigorous conditions 
ren<levod i)08siblo by a soil well fdled with hunnis. It is for this rea- 
son that seeding in tho spring with a nurse crop has so often failed 
within recent years. Tho lack of humus in th<= ground not only pre- 
vents the clover plants from making their best growth but al io renders 
the ground har<l and unretentivo of moisture, especially when tho grain 
crop is removed. The weakened clover plants are in no condition to 
withstand tliosudden removal of the nurse crop andfrequentlysuccumb. 

Thome thods outlinsd undor " Noed of expeiiniouts with red clover" 
(p. 20) will indicates whether or not it is possible to overcomo the 
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Fit. 2a. — The clover-leaf weevil; a, Egg: b, b, b, b, larvffi feeding; /, cocoon: 
f , beet4e, Bkle view; k, mne, htutk view; Cb, natural aize; others more 
Qr lose enlarged). (Adapted from KHey.) 
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apparent inability of the soil longer to produce payine; stands of red 
slever. It probable that there are vmy few so-eaUeil oJover-sick 
sections where elover will not succeed if the ground is well supplied 




Fia. 23. — Field dodtlor on Btemn of rod olovor. At tho right the dodder la shown in (lower; at the 
lefl. In tho mature or Ked-produoing itage. 

with lime and enriched with suitable manure or humus in some form. 
Tills i.s ciipccially ti-u<! if tho elover is seeded alone, thus avoidiiif? the 
injurious effeet of the nurae crop, csjieeially in regard to shading and 
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the dryine: out of tho soil. It V-4U thus ho seen that at least incst of 
tlio so-cflllejl clover-.sick hiiitls really only lack one or more of the 
ea.senthil soil constituents to hring them into the proper conditjon 
for producing successful statids of clover and other crops. 

^SWfcfaihire of clover to produce satisfactory stands should ho takwi 
as 'n.' warning that sometning is wrong -with the system of farHiinu; 
operations and that it will only he a question of time wlien other 
crops will no longer eoritiiuie to gi'^ c ti ;f tory retiu'ns. Many of 
tho unproductive farms of the northoa.;tcrn part of tho United StaU's 
date the beginning of their dowiifall from the inability of tltu soil to 
raise tlie accustomed crops of clover. This con<lition is heinjj met 
with to an increasing extent farther west, and its iniportauco is on# 
tliat justifies the most serious attention on the part of all interested 
in tho permanent agricultural pro.sperity of tho country. It is prolj- 
al)le that \vith the maintaining or better soil conditions as regards 
fcrtilizei-s— -especially humus, phosphoric aoid, and lime — in practi- 
cally all sections tho growth of clover vnU be vigorous enough to 
withstand the other enemies which have bean (Mted as produunng a 
di.sastrons cffact upon the stands of cdover. 

RESTORIKG , C^.OVEH, TO ITS PROF^i^ PLaSI IlT R^TATIOITS. 

Ultimate failure of the usual method. — ^Undcr natural conditions 
tho growing vegetation remaining in place and rotting gradually fills 
up the soil ratlici* than depletes tt, but if crop after crop is removed 
from tlic grouncl mucli of the valuable plant food is taken away. 
The loss of humus, among other things, loaves the ground hard and 
packed. Soils thus depleted do tiot absorb rains readily and droughts 
have much greater efloct upon them than upon soils under natural 
conditions. Clover seed so\vn with tho gram crop as in the early 
days on the surface of tho soils thus impoverished uauijly fails to 
make satisfactory growth. Tt is then that special expedients must be 
adopted in order to retain clover in the farm rotation. 

Among the expedients which may be acloptcd is tho increasing of 
tho fertility and lumins content of tho soil (1) by the application of 
barnyard manure, (2) by the plowing under of any grccn-nianure 
crop that \vill produce sufliciently large growth, or (3) by such 
extreme measures as the spreading of straw on the land as a means 
of increasing the humus content. If the soils arc inclined to ho acid 
the application of land plaster and lime will often react wonderfiUly 
on the vif'or of the t lover,* This fact is illustrated in figure 9. Au- 
othermc of bringinfr clover again into tlic rotation is the seeding of 
alsike clover instead of uoing either the ordinary red or the Mammoth 
clover. Alsike will often grow on soils no longer fit for the successfid 

growth of red clover. Tho growth of alsike should not ordinarily bo 
0])t up permanently, howovM", as its yield is considerably less than 
tliat of tho ordinary r&d clover, but it is as a preliminary crop 

to bo used in connection with the other means of restoring tho nitro- 
gen and humiis content of the soil and bringing it back to the proper 
condition for the growth of more valuable strams of clover. Seedmg 
tho elovor witlnnit a nurse croi>, thus giving it entire po.ssossion of tho 

1 Soo Oiroular 32, Bureau of Plant Industry, entitled "Farm Methods of Applying l-*'«ia.^arijW-," 
etc., jj. 3. 
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land, ^vilI usually bo attended ^vith much botter results than whoro 
ttie clovpr is forced to sliare the land ^vith a nurse crop. 

Top-dressing wheat with manure for clover. — Under normal condi- 
tions where an abuiulaiice of manure is properly applied successful 
catclies of clover are obtnined with very little difliculty. FertiUzcr 
experiments Avith red clover have .hown the excellent effect which 
even an ordinary to]>-dressing of manure will produce. A\nien the 
soil is badly run down, manure will jirobably do the most good 
applied as a toji-dreesing on the whont in -which the clover ia sown. 
The cxperienee of farmei« who haw rathiB' heavily top-dressed the 
poorer s-pots on the liehls to have them produce the f>est crop of clover 
undrr ■npar'^ntb u' h unfti^ Dr-ihl'^ '"^nditioir t»nly^'"<H' tc -how the 




Fig. ! jt '] > , . (- t. !v ■! 1> = _ ititt ;l in proparation for clover Bocding. Tho 

•raw ] p-t an aii.t tti^. \. .K -tt i* down and the clover ia Hoodod tlio next spring. 



marked efTect of manure in protlucing a crop of red clover. Tho 
field shown in figure 8 indicates the olToct of a top-<h-essing of manure 
AS compare<l with no application of manure, T\m iutnnliji^tion rjf tho 
manure spreader in nianv sections has solved what was becoming 
the serious ])roblom of the so-called chiver-sick lands. 

Scattering straw on wheat ground for clover.*- — Along the southern 
border of the corn-belt States (niinois, Indiana, and Ohio, crTpceially), 
on the wheat lands in the hill sections where the ground becoming 
deficient in humus and clover sccdinjjs very frequently fail, the prac- 
tice of scattering straw on tha wheat m winter and early spring before 
the seeding of clover germinates is proving to be an important factor 
in obtaining a successful stand of clover. By this method a catch 

• For En extended ditseusslon of this method , soe Circular 11 1, Ohio Arrioultural Experlm«at Station, 
entitled "The Management of Clover in Corn-Belt notations," by J. A. t>riike. 
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cC clover is practically certain whore under onlmary eontlitions it is 
usually a failure. Jn some seetioua even cornstalks nro nsetl in this 
manner as a mulch. This im dne^pai^i ve lan^ei taking an<l i« nUomptad 
only as a last resort, hut it indicates the iitH»d of the soil for hnnnis ami 
suggests the nee<l of ad<linjj: humus I>v less e\-])onsivo means. Jn- 
staneeti in tlieso same section Iinvf also heen ohserved where rt**,l 
clover is successful only when seeded on ground that has provionsly 
been in mulchuvl potatoes, tlio othr^r fields of the farm being too ]>oor 
in huimis. The apparent effect of the wheat straw is to supply im 
fthnnchmt amount of liunuis, to conserve tlie moisture, and to prevent 
surface packing. (See figs. 24 and 25.) 

The tendency Inis been in the past to assign too little importance 
to the production of luunns in tne soil, and it is probable tln^t iho 




i'lo.^S. — View oj the ftiM iUustrat©*! In figure 24, sliowmK the tixrollent Htand of clover obtiilnod \>y apply- 
ing a top-drosalng o( straw. On sosm auila clove« is likely to im-ovo a luUui'e witiwut Uifa or siniilur 
trBatmeiit. 



difficulty with c!ov«r «pcpfiri<Wie**<l hy the farmer in the corn-boJt sec- 
tions is fhio ti<>' the gr»ifu((iii3 hut certain exhaustion of hinana. 

yBD CLOVXK PRODUCTION TS DIFFEJtSITT SB<3TI0IfS OF THE 
TJWITJED STATES. 

TIio foregoing general consideration of r«d clovar production has 
dealt mainly witli its growth in the clover-belt States. (Fig. 1.) I^i 
this region tlie clover is seede<l witli s]>ring grain in tlie. northern sec- 
tions where winter wheat is not grown. Jt is also often seeded with 
spring-sown grain in tlio Ohio Valley States and immediately west- 
ward, althougli it is a common practice to seed in the spring on Uie 
wlioat fields which were seeded to wlicat tlie aufuinn jircceding. 
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In the mountain valleys of the Rocky Mountain States spring 
sesding with si>riiig-ace<lo<l grain is the common practice, wliile in 
the Columhimi basin (eastern Oroj^oii, eastern W»ahin|5ton, mid 
northern Idaho) in stvctions where the annual rainfall is at least 20 
inches clover may he seeded in the spring, but without a nurse crop, 
as the summers are very dry. 

In western Orej^on and western Washmj^ton red clover is more 
genorfllly grown than alfalfa. The clovar is seeded either in the spring 
or fall with the grain, excei)t that when the grain is seeded very late 
in the fall the clover is not saeded until the following spring. Annual 
applicMtions of about a hun<lr(Ml poun<ls of land plaster to tlie acr© ifcre 
usually necessary. 

Ko<l clover gi-ow^ well in the Southern States on rich limestone 
soils which are in good condition, hut needs to bo managed some- 
what differently from the methods followed in the Northern States, 
It should bo sown in the fall, as soon as possible after the first of 
September. WHien sown at that time on well-])repared and fuiely 
pulverized soil, the land being rolled to compact the surface soil 
and prevent it froin quiskly, the se<Ml seldom fails to 

formmatc and to make sufucient growth to become wall established 
cfori! colti woiither. The crab-grass and weeds which come up with 
it are killed by the first heavy frost, and when the warm days of 
spring come ttie clover ^rows so rapidly that the weeds are kept 
down. On good soil it wdl make from 2 to 2^ tons of hay in Way with 
a lighter crop of hay or a good crop of seed in July. In favorable 
seasons it wdl make a third cutting, after which it usually begins 
to fail; the ground may th«pi he plow«d for winter oats. If not 
plowed xmder the clover will often make a cutting the following 
May nearly equal to thr fir t cutting of the preceding season. After 
this most of the plan^ j and the ground should bo plowed for 
com or some other late-plauted crop. Kcd clover is undoubtedly 
one of the best of the clovers for rich soils which are in a good con- 
dition, hut it is useless to sow it on barren fields or on rough and 
poorly prepared lands of any kind. It may be expected to grow 
on any soil which will grow ftlfajfa 8nc(«^fullv. It has not proved 
satisfactory on either sandy or "white lime" lands, 

SUitlltAIlY AWD COITGIUSIONS. 

The production of clover is the foundation of agriculture in the 
Eastern and North Central States, as upon its successful growth 
<lepends to a large extent the maintenance of tlio nitrogen content 
of the soils in the principal crop-producing sections. Clover must 
not be looked upon as a cure-ail for farm troubles. Its roots do 
add lai^o quantities of the very valuable niti-ogen and humus to 
the soil, hut aside from bringing up a limited supply of phosphoric 
acid and potash from the lower layers of the soil ]t does not add 
the other important fertilizer elements to the soil upon which it 
grows; upon many soils these elements (particularly jjhosphoric 
acid) must be added the same as though no clover was being grdwn 
upon them. So long as the soil is fairly well supplied with humus 
and is not too greatly depleted of the ordinary fertilizer elements 
there is usually no difficulty in obtaining successful stands of clover 
by the ordinary methods of seeding; but when continued cropping 
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rodiicca tho humus content of tho soil to a point below that required 
for successful clover production it becomes necessary to adopt 
radical means to restore the ground to its proper condition. It 
has been repeatedly shown that the failure of tlio clovei* in a section 
is but a prophecy of the early faikn-e of other leading crops in that 
particular sectii^i. The substitution of alsikft for orduiaiy red 
clover will enable clover to be continued in tho rotation on some 
soils which no longer grow the ordinary red clover. Tho lack of 
humus in the soil is the most potent factor in the failure of red 
clover in these sections, but other factors such as too acid a soil 
an<l the presence of fung^ivia UiHcasea or ins»ct enemies, must also 
be overcome, l^iming and pi-oper drainage will overcome the soil 
acidity. The insects and fungous diseases may be held in check 
by clipping or cutting at the proper time an<l hy furnishing the 
pro])er soil conditions to produce a ci-op so vigorous that it will 
Buceocd in spite of the enemies whieli ]>rov« troublesome to lees 
vigorous stands. 



[A list giving tho Utlos of all FarmftrH* Bulletins available for distribu4inn he 
Bentfreo upon. avipUcation to a Keuiber oE Oongrees or llio Sftcretory of Agsiewaturu.) 
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